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PREFACK 


T^HIS  Work  is  intended  to  fumish  the  Student  and  Practitioner  with  an 
accurate  view  of  the  Anatomy  of  the  Human  Body,  and  more  espe- 
cially the  application  of  this  science  to  Practical  Sui^ery. 

One  of  the  chief  objects  of  the  Author  has  been,  to  induce  the  Student  to 
apply  his  anatomical  knowledge  to  the  more  practical  points  in  Surgery,  by 
introducing,  in  small  type,  under  each  subdivision  of  the  work,  such  observa- 
tions as  shew  the  necessity  of  an  accurate  knowledge  of  the  part  under 
examination. 

Osteology.  Much  time  and  care  have  been  devoted  to  this  part  of  the  work, 
the  basis  of  anatomical  knowledge.  It  contains  a  concise  description  of  the 
anatomy  of  the  bones,  illustrated  by  numerous  accurately-lettered  engravings, 
shewing  the  various  markings  and  processes  on  each  bone.  The  attachments 
of  each  muscle  are  shewn  in  dotted  lines  (after  the  plan  recently  adopted  by 
Mr.  Holden),  copied  firom  recent  dissections.  The  articulations  of  each  bone 
are  shewn  on  a  new  plan ;  and  a  method  has  been  adopted,  by  which  the 
hitherto  complicated  account  of  the  development  of  the  bones  is  made  more 
simple. 

The  Ariieulations.  In  this  section,  the  various  structures  forming  the  joints 
are  described ;  a  classification  of  the  joints  is  given ;  and  the  anatomy  of  each 
carefuUy  described :  abundantly  illustrated  by  engravings,  all  of  which  are 
taken  from,  or  corrected  by,  recent  dissections. 

The  Muscles  and  FoscUb.  In  this  section,  the  muscles  are  described  in 
groups,  as  in  ordinary  anatomical  works.  A  series  of  illustrations,  shewing  the 
lines  of  incision  necessary  in  the  dissection  of  the  muscles  in  each  region,  are 
introduced,  and  the  muscles  are  shewn  in  fifty-two  engravings.  The  Surgical 
Anatomy  of  the  muscles  in  connection  with  fractures,  of  the  tendons  or 
muscles  divided  in  operations,  is  also  described  and  illustrated. 

The  Arteries,  The  course,  relations,  and  Surgical  Anatomy  of  each  artery 
are  described  in  this  section,  together  with  the  anatomy  of  the  regions  con- 
taining the  arteries  more  especially  involved  in  sui^cal  operations.  This  part 
of  the  work  is  illustrated  by  twenty-seven  engravings. 

The  Veins  are  described  as  in  ordinary  anatomical  works ;  and  illustrated 
by  a  series  of  engravings,  shewing  those  in  each  region.  The  veins  of  the  spine 
are  described  and  illustrated  from  the  well-known  work  of  Breschet 


Tiii  PREFACE. 

The  Lymphatics  are  described,  and  figured  in  a  series  of  illustrations  copied 
from  the  elaborate  work  of  Mascagni. 

The  Nervous  System  and  Organs  of  Sense.  A  concise  and  accurate  descrip- 
tion of  this  important  part  of  anatomy  has  been  given,  illustrated  by  seventy- 
two  engravings,  shewing  the  spinal  cord  and  its  membranes;  the  anatomy  of  the 
brain,  in  a  series  of  sectional  views;  the  origin,  course,  and  distribution  of  the 
cranial,  spinal,  and  sympathetic  nerves ;  and  the  anatomy  of  the  oi^ns  of 
sense. 

The  Viscera.  A  detailed  description  of  this  essential  part  of  anatomy  has 
been  given,  illustrated  by  fifty  lai^e,  accurately-lettered  engravings. 

Regional  Anatomy.  The  anatomy  of  the  perinaeum,  of  the  i8chio-i!eetal 
r^ion,  and  of  femoral  and  inguinal  hemifle,  is  desoribed  at  tiie  endl  of  the 
w(»rk ;  the  region  of  the  neck,  the  axilla,  the  bend  of  the  elbow,  Scarpa^s 
triangle,  and  the  popliteal  space,  in  the  section  on  the  arteries;  the  laryngo- 
tracheal region,  widi  the  anatomy  of  the  trachea  and  larynx.  The  regions 
are  illustrated  by  many  engravings. 

Microscopical  Anatomy.  A  brief  account  of  the  microscopical  anatomy  of 
some  of  the  tissues,  and  of  the  various  organs,  has  also  been  introduced. 

The  Author  gratefully  acknowledges  the  great  services  he  has  derived,  in 
the  execution  of  this  work,  firom  the  assistance  of  lus  friend,  Dr.  H.V.  Carter, 
late  Demonstrator  of  Anatomy  at  St.  Oeoi^s  Hospital.  All  the  drawings 
from  which  the  engravings  were  made,  were  executed  by  him.  In  the  majo- 
rity of  cases,  they  have  been  copied  from,  or  corrected  by,  recent  dissections, 
made  jointly  by  the  Author  and  Dr.  Carter. 

The  Author  has  also  to  thank  his  friend,  Mr.  T.  Holmes,  for  the  able 
assistance  afforded  him  in  correcting  the  proof-sheets  in  their  passage  through 
the  press. 

The  engravings  have  been  executed  by  Messrs.  Butterworth  and  Heath ; 
and  the  Author  cannot  omit  thanking  these  gentlemen  for  the  great  care  and 
fidelity  displayed  in  their  execution. 


Wn/rOX-STBBET,  BELaRAV1&-SQnARE, 

August,  1858. 
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DESCRIPTIVE  AND  SURGICAL  ANATOMY. 


HESCRIPTIVE  ANATOMY  comprises  a  detailed  account  of  the  numerous 
organs  of  which  the  body  is  formed,  especially  with  reference  to  their  out- 
ward form,  their  internal  structure,  the  mutual  relations  they  bear  to  each  other, 
and  the  successiye  conditions  they  present  during  their  development. 

Surgical  Anatomy  is,  to  the  student  of  medicine  and  surgery,  the  most  essential 
branch  of  anatomical  science,  having  reference  more  especially  to  an  accurate  know- 
ledge of  the  more  important  regions,  and  consisting  in  the  application  of  anatomy 
generally  to  the  practice  of  surgery. 

The  Study  of  Anatomy  is  commonly  divided  into  several  distinct  branches, 
according  to  the  mutual  resemblance  of  the  organs;  and  these  branches  have  cor- 
responding denominations. 


Osteology. 


TN  the  construction  of  the  human  body,  it  would  appear  essential,  in  the  first 
place,  to  provide  some  dense  and  solid  texture  capable  of  giving  support  and 
attachment  to  the  softer  parts  of  the  frame,  and  at  the  same  time  to  protect  in 
dosed  cavities  the  more  important  vital  organs;  and  such  a  structure  we  find  pro- 
Tided  in  the  various  bones,  which  form  what  is  called  the  Skeleton. 

Bone  is  one  of  the  hardest  structures  of  the  animal  body;  it  possesses  also  a  cer- 
tain degree  of  toughness  and  elasticity.  Its  colour,  in  a  fresh  state,  is  of  a  pinkish 
white  externally,  and  deep  red  within.  Chemical  analysis  resolves  bone  into  an 
organic,  or  animal,  and  an  inorganicy  or  earthy  material,  intimately  combined 
together;  the  animal  matter  giving  to  bone  its  elasticity  and  toughness,  the  earthy 
part  its  hardness  and  solidity.  The  animal  constituent  may  be  separated  from  the 
earthy,  by  steeping  bone  in  a  dilute  solution  of  nitric  or  muriatic  acid:  by  this 
process  the  earthy  constituents  are  gradually  dissolved  out,  leaving  a  tough  semi- 
transparent  substance  which  retains,  in  every  respect,  the  original  form  of  the 
bone.  This  is  often  called  cartilage,  but  difiers  from  it  in  being  softer,  more  flexible, 
and,  when  boiled  under  a  high  pressure,  it  is  almost  entirely  resolved  into  gelatine. 
The  earthy  constituent  may  be  obtained  by  subjecting  a  bone  to  strong  heat  in  an 
open  fire  with  free  access  of  air.  By  these  means,  the  animal  matter  is  entirely 
consumed,  the  earthy  part  remaining  as  a  white  brittle  substance  still  preserving 
&e  original  shape  of  the  bone. 

The  organic  or  animal  constituent  of  bone,  forms  about  onC'thirdy  or  33*3  per 
cent.;  the  inorganic  or  earthy  matter,  two-thirdSy  or  66*7  per  cent.:  as  is  seen  in 
the  subjoined  analysis  by  Berzelius: — 

Animal  Matter^     Gelatine  and  Blood-vessels  .     33*30 


Phosphate  of  Lime     . 
Inorganic       \  Carbonate  of  Lime     . 
or  <  Fluoride  of  Calcium  . 

Earthy  Matter,  j  Phosphate  of  Magnesia 

Soda  and  Chloride  of  Sodium 


51-04 
11*30 

2'00 

i*i6 

1*20 


B  100*00 
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The  proportion  between  these  two  constituents  varies  at  different  periods  of  life, 
as  is  seen  in  the  following  table  from  Schreger: — 


Child 

Adolt 

Old  Age 

Animal  matter 

.    47*20    . , 

..      20'l8 

...      12*2 

Earthy  matter 

•    ^^'^^    * ' 

•  •     74*84 

...    84"! 

There  are  facts  of  some  practical  interest,  bearing  upon  the  difference  here 
seen  in  the  amount  of  the  two  constituents  of  bone,  at  different  periods  of  life. 
Thus,  in  the  child,  where  the  animal  matter  forms  nearly  one-half  of  the  weight 
of  the  bone,  it  is  not  uncommon  to  find,  after  an  injury  happening  to  the  bones, 
that  thej  become  bent,  or  only  partially  broken,  from  the  large  amount  of  flexible 
animal  matter  which  they  contain.  Again,  also  in  aged  people,  where  the  bones 
contain  a  large  proportion  of  earthy  matter,  the  animal  matter  at  the  same  time 
being  deficient  in  quantity  and  quality,  the  bones  are  more  brittle,  their  elasticity 
is  destroyed;  and,  hence,  fracture  takes  place  more  readily.  Some  of  the  diseases, 
also,  to  which  bones  are  liable,  mainly  depend  on  the  disproportion  between  the 
two  constituents  of  bone.  Thus,  in  the  disease  called  rickets,  so  common  in  the 
children  of  scrofulous  parents,  the  bones  become  bent  and  curved,  either  from 
the  superincumbent  weight  of  the  body,  or  under  the  action  of  certain  muscles. 
This  depends  upon  some  deficiency  of  the  nutritive  system,  by  which  bone  becomes 
minus  its  normal  proportion  of  earthy  matter,  whilst  the  animal  matter  is  of  un- 
healthy quality.  In  the  vertebra  of  a  rickety  subject.  Dr.  Bostock  found  in  lOO 
parts  79*75  animal,  and  20*25  earthy  matter. 

The  relative  proportions  of  the  two  constituents  of  bone  are  found  to  differ  in 
different  bones  of  the  skeleton.  Thus  the  petrous  portion  of  the  temporal  bone 
contains  a  large  proportion  of  earthy  matter,  the  bones  of  the  limbs  contain  more 
earthy  matter  than  those  of  the  trunk,  and  those  of  the  upper  extremity,  a  larger 
proportion  than  those  of  the  lower. 

On  examining  a  section  of  any  bone,  it  is  seen  to  be  composed  of  two  kinds  of 
tissue,  one  of  which  is  dense  and  compact  in  texture  like  ivory;  the  other  open, 
reticular,  spongy,  enclosing  cancelli  or  spaces,  and  hence  called  spongy  or  ccmcel' 
lated  tissue.  The  compact  tissue  is  always  placed  on  the  exterior  of  a  bone;  the 
cancellous  tissue  b  always  internal.  The  relative  quantity  of  these  two  kinds  of 
tissue  varies  in  different  bones,  and  in  different  parts  of  the  same  bone,  as  strength 
or  lightness  is  requisite. 

Form  of  Bones,  The  various  mechanical  purposes  for  which  bones  are  employed 
in  the  animal  economy  require  them  to  be  of  very  different  forms.  All  the  scien- 
tific principles  of  Architecture  and  Dynamics  are  more  or  less  exemplified  in  the 
construction  of  this  part  of  the  human  body.  The  power  of  the  arch  in  resisting 
superincumbent  pressure  is  well  exhibited  in  various  parts  of  the  skeleton,  such 
as  the  human  foot,  and  more  especially  in  the  vaulted  roof  of  the  cranium. 

Bones  are  divisible  into  four  classes :  l^ng^  Shorty  Flaty  and  Irregular, 

The  long  bones  are  found  chiefly  in  the  limbs,  where  they  form  a  system  of 
levers,  which  have  to  sustain  the  weight  of  the  trunk,  and  to  confer  extensive 
powers  of  locomotion.  A  long  bone  consists  of  a  lengthened  cylinder  or  shaft, 
and  two  extremities.  The  shaft  is  a  hollow  cylinder,  the  walls  consisting  of  dense 
compact  tissue  of  great  thickness  in  the  middle,  and  becoming  thinner  towards 
the  extremities;  the  spongy  tissue  is  scanty,  and  the  bone  is  hollowed  out  in  its 
interior  to  form  the  medullary  canal.  The  extremities  are  generally  somewhat 
expanded  for  greater  convenience  of  mutual  connexion,  and  for  the  purposes  of 
articulation.  Here  the  bone  is  made  up  of  spongy  tissue  with  only  a  thin  coating 
of  compact  substance.  The  long  bones  are  the  clavicle^  humerus^  radius,  ulna^ 
femur y  tibia,  fibula^  metacarpal,  and  metatarsal  bones  and  the  phalanges. 

Short  Bones,  Where  a  part  is  intended  for  strength  and  compactness,  and  the 
motion  at  the  same  time  slight  and  limited,  it  is  divided  into  a  number  of  small 
pieces  united  together  by  ligaments,  and  the  separate  bones  are  short  and  com- 
pressed, such  as  the  bones  of  the  carpus  and  tarsus.     These  bones,  in  their  struc- 
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tore,  are  spongy  throughout,  excepting  at  their  surface,  where  there  is  a  thin  crust 
of  compact  substance. 

Flat  Bones,  Where  the  principal  requirement  is  either  extensive  protection, 
or  the  provision  of  broad  surfaces  for  muscular  attachment,  we  find  the  osseous 
structure  remarkable  for  its  slight  thickness,  becoming  expanded  into  broad  flat 
plates^  as  is  seen  in  the  bones  of  the  skull  and  shoulder-blade.  These  bones  are 
composed  of  two  thin  layers  of  compact  tissue,  enclosing  a  layer  of  cancellous 
tissue  of  variable  thickness.  In  the  cranial  bones,  these  layers  of  compact  tissue 
are  familiarly  known  as  the  tables  of  the  skull;  the  outer  one  is  thick  and  tough, 
the  inner  one  thinner,  denser,  and  more  brittle,  and  hence  termed  the  vitreous 
table.  The  intervening  cancellous  tissue  is  called  the  diploe.  The  flat  bones  are 
the  occipital^  parietal,  frontal,  nasal,  lachrymal,  vomer,  scapula,  and  ossa  inno- 
mimUa, 

The  Irregular  or  Mixed  bones  are  such  as,  from  their  peculiar  form,  cannot  be 
grouped  under  either  of  the  preceding  heads.  Their  structure  is  similar  to  that 
of  other  bones,  consisting  of  an  external  layer  of  compact,  and  of  a  spongy  can- 
cellous substance  within.  The  irregular  bones  are  the  vertebra,  sacrum,  coccyx, 
temporal,  sphenoid,  ethmoid,  superior  maxillary,  inferior  maxillary,  palate,  infc' 
rioT  turbinated,  and  hyoid. 

Vessels  of  Bone.  The  blood-vessels  of  bone  are  very  numerous.  Those  of  the 
compact  tissue  consist  of  a  close  and  dense  network  of  vessels,  which  ramify  in  a 
fibrous  membrane  termed  the  periosteum,  which  covers  the  entire  surface  of  the 
bone  in  nearly  every  part.  From  this  membrane,  vessels  pass  through  all  parts  of 
the  compact  tissue,  running  through  the  canals  which  traverse  its  substance.  The 
cancellous  tissue  is  supplied  in  a  similar  way,  but  by  a  less  numerous  set  of 
larger  vessels,  which,  perforating  the  outer  compact  tissue,  are  distributed  to  the 
cavities  of  the  spongy  portion  of  the  bone.  In  the  long  bones,  numerous  apertures 
may  be  seen  at  the  ends  near  the  articular  surfaces,  some  of  which  give  passage  to 
the  arteries  referred  to;  but  the  greater  number,  and  these  are  the  largest  of  them, 
are  for  the  veins  of  the  cancellous  tissue  which  run  separately  from  the  arteries. 
The  medullary  canal  is  supplied  by  one  large  artery  (or  sometimes  more),  which 
enters  the  bone  at  the  nutritious  foramen  (situated,  in  most  cases,  near  the  centre 
c^  the  shaft),  and  perforates  obliquely  the  compact  substance.  This  vessel,  usually 
accompanied  by  one  or  two  veins,  sends  branches  upwards  and  downwards,  to 
supply  the  m^uUary  membrane,  which  lines  the  central  cavity  and  the  adjoining 
canals.  The  ramifications  of  this  vessel  anastomose  with  the  arteries  both  of  the 
cancellous  and  compact  tissues.  The  veins  of  bone  are  large,  very  numerous,  and 
run  in  tortuous  canals  in  the  cancellous  texture,  the  sides  of  which  are  constructed 
of  a  thin  lamella  of  bone,  perforated  here  and  there  for  the  passage  of  branches 
from  the  adjacent  cancelli.  The  veins  thus  enclosed  and  supported  by  the  hard 
structure,  have  exceedingly  thin  coats;  and  when  the  bony  structure  is  divided, 
they  remain  patulous,  and  do  not  contract  in  the  canals  in  which  they  are  con- 
tiined.  Hence  the  constant  occurrence  of  purulent  absorption  after  amputation, 
m  those  cases  where  the  stump  becomes  inflamed,  and  the  cancellous  tissue  is 
infiltrated  and  bathed  in  pus.  Lymphatic  vessels  have  been  traced  into  the  sub- 
stance of  bone.  Nerves,  also,  accompany  the  nutritious  arteries  into  their  interior. 

Development  of  Bone.  From  the  peculiar  uses  to  which  bone  is  applied,  in 
forming  a  hard  skeleton  or  framework  for  the  softer  materials  of  the  body,  and  in 
CDcioeiDg  and  protecting  some  of  the  more  important  vital  organs,  we  find  its 
development  takes  place  at  a  very  early  period.  Hence  the  parts  that  appear 
•oonest  in  the  embryo,  are  the  vertebral  column  and  the  skull,  the  great  central 
column,  to  which  the  other  parts  of  the  skeleton  are  appended.  At  an  early  period 
«f  embryonic  life,  the  parts  destined  to  become  bone  consist  of  a  congeries  of  cells, 
which  constitutes  the  simplest  form  of  cartilage.  This  temporary  cartilage,  as  it 
is  termed,  is  an  exact  miniature  of  the  bone  which  in  due  course  is  to  take  its 
pboe;  and  as  the  process  of  ossification  is  slow,  and  not  completed  until  adult  life, 
it  increasea  in  bulk  by  an  interstitial  development  of  new  cells.     The  next  step  in 
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this  process  is  the  ossification  of  the  intercellalar  substance,  and  of  the  cells 
composing  the  cartilage.  Ossification  cdmmences  in  the  interior  of  the  cartilage 
at  certain  points,  called  points  or  centres  of  ossificationj  from  which  it  extendB 
into  the  surrounding  substance.  The  period  of  ossification  varies  much  in  different 
bones.  It  commences  first  in  the  clayicle,  in  which  the  primitive  point  appears 
during  the  Mth  week;  next  in  the  lower  jaw.  The  ribs  also,  and  the  long  bones 
of  the  limbs,  appear  soon  after.  The  number  of  ossific  centres  varies  in  difierent 
bones.  In  most  of  the  short  bones,  it  commences  hj  a  single  point  in  the  centre, 
and  proceeds  towards  the  circumference.  In  the  long  bones,  there  is  a  central 
point  of  ossification  for  the  shaft  or  diaphysis;  and  one  for  each  extremity,  the 
epiphyses.  That  for  the  shafi;  is  the  first  to  appear;  those  for  the  extremities 
appear  later.  For  a  long  period  after  birth,  a  thin  layer  of  unossified  cartilage 
remains  between  the  diaphysis  and  epiphyses,  until  their  growth  is  finally  com- 
pleted. Processes  such  as  the  trochanters  that  have  separate  centres  of  ossifi- 
cation, are  called  epiphyses  previous  to  their  union. 

Growth  of  Bone,  Increase  in  the  length  of  a  bone,  is  provided  for  by  the 
development  of  new  bone  from  either  end  of  the  shaft  (diaphysis);  and  in  the 
thickness,  by  the  deposition  of  new  matter  upon  the  surface :  but  when  growth 
is  at  an  end,  the  epiphyses  become  solidly  united  to  the  ends  of  the  diaphysis, 
and  the  bone  is  completely  formed.  A  knowledge  of  the  exact  periods  when  the 
epiphyses  become  joined  to  the  shaft,  aids  the  surgeon  in  the  diagnosis  of  many  of 
the  injuries  to  which  the  joints  are  liable;  for  it  not  unfrequently  happens,  that 
on  the  application  of  severe  force  to  a  joint,  the  epiphyses  become  separated  from 
the  shaft,  and  such  injuries  may  be  mistaken  for  fracture. 

The  order  in  which  the  epiphyses  become  united  to  the  shaft,  follows  a  pecu- 
liar law,  which  appears  to  be  regulated  by  the  direction  of  the  nutritious  artery 
of  the  bone.  Thus  the  arteries  of  the  bones  of  the  arm  and  forearm  converge 
towards  the  elbow,  and  the  epiphyses  of  the  bones  forming  this  joint  become 
united  to  the  shaft  before  those  at  the  opposite  extremity.  In  the  lower  extre- 
mities, on  the  contrary,  the  nutritious  arteries  pass  in  a  direction  from  the  knee; 
that  is,  upwards  in  the  femur,  dovm wards  in  the  tibia  and  fibula;  and  in  them  it 
is  observed,  that  the  upper  epiphysis  of  the  femur,  and  the  lower  epiphyses  of  the 
tibia  and  fibula,  become  first  united  to  the  shaft. 

A  diseased  condition  of  any  joint  makes  considerable  variation  in  the  period 
of  development  of  the  several  bones  which  enter  into  its  formation.  Thus,  in 
chronic  inflammation  occurring  in  a  joint  at  an  early  period  of  life,  the  epiphysal 
cartilages  take  on  premature  ossification;  this  process  proceeding  so  rapidly,  that 
it  speedily  becomes  converted  into  bone,  which  becomes  united  to  the  shaft,  and 
the  bone  ever  after  is  considerably  diminished  in  length:  hence  partial  atrophy  of 
the  limb  is  the  result. 

The  entire  skeleton  in  an  adult,  consists  of  206  distinct  bones.     These  are — 

Cranium  .......       8 

Ossicula  auditus       ......       6 

Face       ........     14 

Vertebral  column  (sacrum  and  coccyx  included)  .     26 
Os  hyoides,  sternum,  and  ribs    .  .  .  .26 

Upper  extremities    .         .         .         .  .         .64 

Lower  extremities    ......     62 


206 


In  this  enumeration,  the  sesamoid  and  Wormian  bones  are  excluded,  as  also 
arc  the  teeth,  which  differ  from  bone  both  in  structure,  development,  and  mode  of 
growth.  The  skeleton  consists  of  a  central  column  or  Spine;  of  three  great  cavi- 
tk»B,  the  Skully  ThoraXf  and  Pelvis;  and  of  the  Superior  and  Inferior  Extremities. 


GENERAL  CHARACTERS  OF  THE  VERTEBRAE.  5 

THE  SPINE. 

The  Spine  is  a  flexnoas  column,  formed  of  a  series  of  bones  called  Vertebra. 

The  Vertebrae  are  divided  into  true  and  false. 

The  true  vertebne  are  twenty-four  in  number,  and  have  received  the  names 
eerricaL,  dorsal^  and  lumhary  according  to  the  position  which  they  occupy; 
seven  being  found  in  the  cervical  region,  twelve  in  the  dorsal,  and  five  in  the 
lumbar. 

The  false  vertebrae,  nine  in  number,  are  firmly  united,  so  as  to  form  two  bones 
— ^Ye  entering  into  the  formation  of  the  upper  bone  or  sacruniy  and  four  into 
the  terminal  bone  of  the  spine  or  coccyx. 

{7  Cervical. 
12  Dorsal. 
5  Lumbar. 

False  Vertebrae,    9  i    5  Sacrum. 

'^14  Coccyx. 

Genebal  Characters  op  the  Vertebrje. 

Each  vertebra  consists  of  two  parts,  an  anterior  solid  segment  or  body,  forming 
the  chief  pillar  of  support;  a  posterior  segment,  the  arch,  forming  part  of  a  hollow 
cylinder  for  protection.  The  arch  is  formed  of  two  pedicles  and  two  laminae, 
supporting  seven  processes;  viz.  four  articular,  two  transverse,  and  one  spinous 
process. 

The  Body  is  the  largest  and  most  solid  part  of  a  vertebra,  serving  to  support 
the  weight  of  the  cranium  and  trunk.  Above  and  below  it  is  slightly  concave, 
presenting  a  rim  around  its  circumference;  and  its  surfaces  are  rough,  for  the 
attachment  of  the  intervertebral  fibro-cartilages.  Li  front  it  is  convex  from  side 
to  side,  concave  from  above  downwards.  Behind,  flat  from  above  downwards,  and 
slightly  concave  from  side  to  side.  Its  anterior  surface  is  perforated  by  a  few 
small  apertures,  for  the  passage  of  nutrient  vessels;  whilst  on  the  posterior  surface 
is  a  single  irregular-shaped,  or  occasionally  several  large  apertures,  for  the  exit  of 
veins  from  the  body  of  the  vertebra,  the  vetus  basis  vertebra. 

The  Pedicles  project  backwards,  one  on  each  side,  from  the  upper  part  of  the 
body  of  the  vertebrae,  at  the  line  of  junction  of  its  posterior  and  latend  surfaces; 
they  form  the  lateral  parts  of  the  arch,  which  is  completed  posteriorly  by  the  two 
Uminse.  The  concavities  above  and  below  the  pedicles  are  the  intervertebral 
notches;  they  are  four  in  number,  two  on  each  side,  the  inferior  ones  being 
always  the  deeper. 

The  LamifUB  consist  of  two  broad  plates  of  bone,  which  complete  the  vertebral 
arch  behind,  enclosing  a  foramen  which  serves  for  the  protection  of  the  spinal 
cord;  they  are  connected  to  the  body  through  the  intervention  of  the  pedicles. 
Their  upper  and  lower  borders  are  rough,  for  the  attachment  of  the  ligamenta 
nhfiava. 

The  Spinous  Process  projects  backwards  from  the  junction  of  the  two  laminae, 
aod  serves  for  the  attachment  of  muscles. 

The  Transverse  Processes^  two  in  nimiber,  project  one  at  each  side  from  the 
point  where  the  articular  processes  join  the  pedicle.  They  also  serve  for  the 
attachment  of  muscles. 

The  Articular  Processes  are  four  in  number;  two  superior,  the  smooth  surfaces 
of  which  are  directed  more  or  less  backwards;  and  two  inferior,  the  articular 
surfaces  of  which  look  more  or  less  forwards. 

Characters  op  the  Cervical  Vertebra  (fig.  i). 

The  Body  is  smaller  than  in  any  other  region  of  the  spine,  thicker  before  than 
behind,  and  broader  from  side  to  side  than  from  before  backwards.  Its  upper 
wrface  is  concave  transversely,  and  presents  a  projecting  lip  on  each  side;  its  lower 
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smface  being  convex  from  aide  to  Bide,  concaTe  from  before  backwards,  and  present- 
ing laterally  a  eliallow  concavit3r,  which  receives  the  corresponding  projecting 
lip  of  the  adjacent  vertebra.  The  pedielet  are  directed  obliquely  outwards,  and 
the  superior  intervertebral  notches  are  slightly  deeper,  but  narronrer,  than  the 
inferior.  The  lamina  are  narrow,  long,  thinner  above  than  below,  and  imbricated, 
i.e.  overlapping  each  other;  enclosing  the  foramen,  which  is  very  large,  and  of  a 
triangular  form.  The  tpirutug  procettet  are  short,  bifid  at  the  estremity,  the  two 
divisions  being  often  of  unequal  size.  They  increase  in  length  from  the  fourth 
to  the  seventh.  The  tratuverte  proeeitet  are  short,  directed  downwards,  outwards, 
and  forwards,  bifid  at  their  extremity,  and  marked  by  a  groove  along  their  npper 
surface,  which  runs  downwards  and  outwards  from  the  superior  intervertebral 
notch,  and  serves  for  the  transmission  of  one  of  the  cervical  nerves.  The  trans- 
Terse  processes  ore  pierced  at  their  base  by  a  foramen,  for  the  transmission  of 
the  vertebral  artery,  vein,  and  plexus  of  nerves.  Each  of  these  procesees  is  formed 
by  two  ronts:  the  anterior  or  smaller,  which  ia  attached  to  the  side  of  the  body, 
corresponds  to  the  ribs  in  the  dorsal  region ;  the  posterior  is  larger,  springs  from 
the  pedicle,  and  corresponds  to  the  true  transverse  processes.  It  is  by  the  junc- 
tion of  these  two  processes,  that  the  vertebral  foramen  is  formed.  The  extremities 
of  each  of  these  roots  form  the  anterior  and  posterior  tubereUi  of  the  transverse 
I. — A  Cervical  Vertebra. 

AiitenrrTitirreit  ^  Tram-  '"--- 
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processes.  The  arttetilar  proceiaet  are  oblique:  the  superior  are  of  an  oval  form, 
flattened,  and  directed  upwards  and  backwards;  the  inferior  downwards  and 
forwards. 

The  peculiar  vertebra  in  the  cervical  region  are  the  first  or  Atlas;  the  second 
01  Axis;  and  the  seventh  or  Vtrtebra  prominent. 

The  Atlai  (fig.  2)  (so  named  from  supporting  the  globe  of  the  head).  The  chief 
*. — 1st  Cervical  Vertebn,  or  Atlas. 
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CERVICAL  VERTEBB^.  7 

pecnlUrities  of  this  bone  are,  that  it  has  oeither  body,  Bpinoue  procees,  nor  pedicles. 
It  coDsiets  of  an  anterior  arch,  a  posterior  arch,  and  two  lateral  masses.  The 
anUrior  or  lesser  arch,  which  forme  about  one-fifth  of  the  bone,  represents  the 
front  part  of  the  bodjr  of  a  vertebra;  its  anterior  surface  is  convex,  and  presents 
ibast  its  centre  a  tnbercle  for  the  attachment  of  the  Longus  colli  muscle;  poBteriorly 
it  ii  concave,  and  marked  b^  a  smooth  oval  surface,  for  articulation  with  the  odontoid 
process  of  the  axis.  The  posterior  or  greater  arch,  which  forms  about  two^fifths 
of  the  circumference  of  the  bone,  tenninates  behind  in  a  tubercle,  which  is  the  ru- 
diment of  a  spinous  process,  and  gives  origin  to  the  Rectus  capitis  posticus  minor. 
He  posterior  part  of  the  arch  presents  above  a  rounded  edge;  whilst  in  front, 
iaunediately  behind  the  superior  articular  processes,  are  two  grooves,  sometimes 
converted  into  foramina  by  delicate  bony  spicuhe.  These  grooves  represent  the 
snperior  intervertebral  notches,  and  are  peculiar  from  being  situated  behind  die 
wticnlar  processes,  instead  of  before  them,  as  in  the  other  vertebrtB.  Thej  serve 
li)r  the  tranemission  of  the  vertebral  artery,  which,  ascending  through  the  foramen 
In  the  transverse  process,  winds  around  iha  lateral  moss  in  a  direction  backwards 
■nd  inwards.  They  also  transmit  the  suh-occipital  nerves.  On  the  under  surface 
of  the  posterior  arch,  in  the  same  situation,  are  two  other  grooves,  placed  behind 
the  lateral  masses,  and  representing  the  inferior  intervertebral  notches  of  other 
vertehrs.  They  are  much  less  marked  than  the  superior.  The  lateral  mattee, 
which  are  the  most  bulky  and  solid  parts  of  the  Atlas,  present  two  articulating  pro- 
ccMea  above,  and  two  below.  The  two  superior  are  of  large  size,  oval,  concave, 
■nd  approach  towards  one  another  in  front,  but  diverge  behind;  they  are  directed 
upwards,  inwards,  and  a  little  backwards,  forming  a  kind  of  cup  for  the  condyles 
of  the  occipital  bone,  and  are  admirably  adapted  to  the  nodding  movements  of  the 
bead;  whilst  the  inferior,  which  are  circular  in  form,  and  flattened,  are  directed 
downwards,  inwards,  and  a  little  backwards,  articulating  with  die  axis,  and  per- 
mittmg  the  rotatory  movements.  Just  below  the  inner  margin  of  each  superior 
articular  surface,  is  a  small  tubercle,  for  the  attachment  of  a  ligament  which, 
stretching  across  the  ring  of  the  Atlas,  divides  it  into  two  unequal  ports;  the  anterior 
or  smaller  segment  receiving  the  odontoid  process  of  the  Axis,  the  posterior  allowing 
the  transmission  of  the  spinal  cord  and  its  membranes.  This  ligament  and  the 
odontoid  process  are  marked  in  the  figure  in  dotted  outline.  The  transverse  pro- 
cesses are  of  large  size,  long,  not  bifid,  perforated  at  their  base  by  a  canal  for  the 
vertebral  artery,  which  is  directed  from  below,  upwards  and  backwards. 
The  AxU  (fig.  3)  (so  named  from  forming  the  pivot  upon  which  the  head 

3. — 2nd  Cervical  Vertebra,  or  Axis. 
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rotates).  The  most  distinctive  character  of  this  bone  is  the  existence  of  a  strong 
prominent  process,  tooth-like  in  form  (hence  the  name  odontoid),  which  arises  per- 
peodicnlarly  from  the  upper  part  of  the  body.     The  body  is  of  a  triangular  form ; 
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ita  anterior  surface  deeper  than  tlie  posterior,  presents  a  median  longitndinal  ridgo, 
separsting  two  lateral  depressed  surfaces  for  tlie  attachment  of  the  Longi  colli 
muscles.  The  odontoid  process  presents  two  oval  articulating  surfaces:  one  in 
front,  for  articulation  with  the  Atlas;  another  1>chind,  for  the  transverse  ligament; 
the  apex  is  pointed,  and  on  cither  side  of  it  is  seen  a  rough  impression  for  the 
attachment  of  the  odontoid  or  cheek  ligaments;  whilst  the  base,  where  attached  to 
the  body,  is  constricted,  so  as  to  prevent  displacement  from  the  transverse  ligament, 
which  binds  it  in  this  aitnation  to  the  anterior  arch  of  the  Atlas.  On  each  side 
of  this  process  are  seen  the  superior  articular  surfaces;  they  are  round,  convex, 
directed  upwards  and  outwards,  and  are  peculiar  in  being  supported  on  the  body, 
pedicles,  and  transverse  processes.  The  inferior  articular  surfaces,  which  are  pos- 
terior and  external  to  these,  have  the  same  direction  as  those  of  the  other  cervical 
vertebre.  The  superior  intervertebral  notches  are  very  shallow,  and  lie  behind  the 
articular  processes;  the  inferior  in  front  of  them,  as  in  the  other  cervical  vertebrae. 
The  transverse  processes  are  very  small,  not  bifid,  and  perforated  by  the  vertebral 
foramen,  which  is  directed  obliquely  upwards,  and  outwards.  The  laminn  are 
thick  and  strong,  and  the  spinous  process  is  of  large  size,  very  strong,  deeply  chan- 
nelled on  ita  under  surface,  and  presenting  a  bifid  tubercular  extremity  for  the 
attachment  of  muscles. 

Seventh  Cervical.  The  most  distinctive  character  of  this  vertebra  is  the  existence 
of  a  very  large,  long,  and  prominent  spinous  process;  hence  the  name*  Vertebra  pro- 
minens.'  This  process  is  thick,  nearly  horizontal  in  direction,  not  bifurcated, 
and  has  attached  to  it  the  ligamentum  nuchs.  The  foramina  in  the  transverse 
processes  are  small,  often  wanting,  and  when  present  do  not  give  passage  to 
the  vertebral  artery;  their  upper  surface  presents  only  a  slight  groove,  and  gene- 
rally only  a  trace  of  bifurcation  at  their  extremity. 

Ghasactess  of  the  Dorsal  VECTEBite. 
The  Dortal  Vertebra  (fig.  4)  are  intermediate  in  size  between  the  cervical  and 
lumbar.  The  body  is  somewhat  triangular  in  form,  broader  in  the  antero-posterior  than 

4. — A  Dorsal  Vertebra. 
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in  the  lateral  direction,  more  particularly  in  the  middle  of  the  dorsal  region,  thicker 
behind  than  in  front,  flat  above  and  below,  deeply  concave  behind,  and  marked  on 
each  lateral  surface,  near  the  root  of  the  pedicle,  by  two  demi-facets,  one  above, 
the  other  below.     These  are  covered  with  cartilage  in  the  recent  state;  and,  when 
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trticulated  with  the  adjoining  vertebrte,  form  oval  Burfaces  for  the  reception  of 
the  hf^ada  of  the  corresponding  ribs.  The  pedicles  are  strong,  and  the  inferior 
iolerrerteLral  notches  of  large  size.  Tlie  liuninte  are  broad  and  thick,  and  the  tipinal 
foramen  Bmall,  and  of  a  round  or  slightly  ovaJ  form.  The  articular  surfaces  are 
flat,  the  superior  being  directed  backwards  and  a  little  outwards  and  upwards,  the 
bftrior  forwards  and  a  little  inwards  and  downwards.  The  transverse  processes 
tie  thick,  strong,  and  of  great  length,  directed  obliquely  backwards  and  outwards, 
preKnting  a  clubbed  extremity,  lipped  on  its  anterior  part  by  a  small  concave 
mriace,  for  articulation  with  the  tubercle  of  a  rib.  The  spinous  processes  are 
long,  directed  obliquely  downwards,  and  terminated  by  a  tul)ercle. 

The  peculiar  dorsal  verlebne  are  the  first,  ninth,  tenth,  eleventh,  and  tvelfth 
(fi?.5)- 

5. — Peculiu  Dorsal  VertebriB. 
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||The  Firtt  Dorsal  Vertebra  may  be  distinguished  by  the  existence  on  each  side 
of  tho  body,  of  a  single  entire  articular  facet  for  the  head  of  the  first  rib,  and  a 
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hklf  facet  for  the  upper  half  of  the  second.  The  upper  surface  of  the  body  is  tike 
that  of  B  cervical  rertebra,  being  broad  transversely,  concave,  and  lipped  on  each 
aide.  The  tuperior  articular  tur/acet  are  oblique,  and  the  tpinoui  proeest  thick, 
long,  and  almost  horizontal. 

The  Ninth  Dorsal  has  no  demi-facet  below. 

The  Tenth  Dortal  has  an  entire  Articular  facet  at  each  side  above;  no  demi- 
facet  below. 

In  the  Eleventh  Dorial,  the  body  approaches  in  its  form  to  the  lumbar;  and 
has  a  single  entire  articular  surface  on  eacli  side.  The  Iranmerte  processes  are 
very  short,  and  have  no  articular  surfaces  at  (heir  extremities. 

The  Tteelfth  Dorsal  has  the  same  characters  as  the  eleventh!  but  may  be 
distinguished  from  it  by  the  transverse  processes  being  quite  rudimentary,  and  the 
inferior  articular  surfaces  being  convex  and  turned  outwards,  like  those  of  the 
lumbar  Tcrlebne. 

The  smallest  dorsal  vertebra  is  the  fourth.  The  vertebne  increase  in  size  &om 
that  point  downwards  to  the  twelfUi,  and  upwards  to  the  first.  The  spinous 
processes  also,  &om  the  eighth  downwards,  become  shorter,  and  are  directed  more 
horizontally. 

Chakactebs  of  the  LnuBAB  Vebtebks. 

The  Lumbar  Vertebras  (fig.  6)  are  the  largest  segments  of  the  vertebral  column. 

The  Body  is  large,  broad  from  side  to  side,  flat  above,  and  below,  and  thicker 

6,— A  Lumbar  Vertebra. 


before  than  behind.  The  pedicles  are  very  strong,  directed  backwards;  and  the 
inferior  intervertebral  notches  are  of  large  size.  The  laminn  are  short,  but  broad 
and  strong;  and  the  foramen  triangular,  larger  than  in  the  dorsal,  smaller  than  in 
the  cervical  region.  The  superior  articular  processes  are  concave,  and  directed 
backwards  and  inwards;  the  inferior,  convex,  and  directed  forwards  and  outwards. 
Projecting  backwards  from  each  of  the  superior  articular  processes  is  a  tubercle, 
the  representative  of  the  transverse  processes  in  the  dorsal  and  cervical  regions. 
The  transverse  processes  are  long,  slender,  directed  a  little  backwards,  and  present, 
at  the  posterior  part  of  their  base,  a  small  tubercle,  which  is  directed  downwards. 
The  spinous  processes  are  thick  and  broad,  somewhat  quadrilateral,  horizontal  in 
direction,  and  thicker  below  than  above. 

The  Fifih  Lumbar  vertebra  is  peculiar  from  having  the  body  much  thicker  in 
front  than  behind,  which  accounts  for  the  prominence  of  the  eacro-vertebral 
articulation. 

Structure  of  the  Vertebra.  The  structure  of  a  vertebra  dififers  in  different  parte. 
The  Body  is  composed  almost  entirely  of  light  spongy  cancellous  tissue,  having  a 
thin  coating  of  compact  tissue  on  its  external  surface,  permeated  throughout  its 
int«rlor  with  large  canals  for  the  reception  of  veins,  which  converge  towards  a 
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single  large  irregnlar  or  several  small  apertures  at  the  posterior  part  of  the  body 
of  each  bone.     The  arch  and  processes  projecting  from  it  have,  on  the  contrary, 
an  exceedingly  thick  covering  of  compact  tissue. 
Development,  Each  vertebra 


is  formed  of  three  primary  cen- 
tres of  ossification  (fig.  j),  one 
for  each  lamella  and  its  pro- 
cesses, and  one  for  the  body. 
Those  for  the  lamellaB  appear 
about  the  sixth  week  of  foetal 
life,  in  the  situation  where  the 
transverse  processes  afterwards 
project,  the  ossific  granules 
shooting  backwards  to  the  spine, 
forwards  to  the  body,  and  out- 
wards into  the  transverse  and 
articular  processes.  That  for 
the  body  makes  its  appearance 
in  the  middle  of  the  cartilage 
about  the  eighth  week.  At 
birth,  these  three  pieces  are 
perfectly  separate.  During  the 
first  year,  ike  lateral  portions 
become  partly  united  behind, 
in  the  situation  of  the  spinous 
process,  and  thus  the  arch  is 
formed.  About  the  third  year, 
the  body  is  joined  to  the  arch 
on  each  side,  in  such  a  manner, 
that  the  body  is  formed  from 
the  three  original  centres  of 
ossification.  Before  puberty, 
no  other  changes  occur,  ex- 
cepting a  gradual  increase  of 
growth  of  these  primary  cen- 
tres, the  upper  and  under  sur- 
face of  the  bodies,  and  the  ends 
of  the  transverse  and  spinous 
processes,  being  tipped  with 
cartilage,  in  which  ossific  gra- 
nules are  not  as  yet  deposited. 
At  sixteen  years  (fig.  8),  four 
secondary  centi^s  appear,  one 
for  the  tip  of  each  transverse 
process,  and  two  (sometimes  ^ 
united  into  one)  for  the  spinous  <=> 
process.  At  twenty-one  years 
(fig.  9),  two  thin  circular 
plates  of  bone  are  formed,  one 
for  the  upper,  and  one  for  the 
under  surface  of  the  body.  All 
these  become  joined,  and  the 
heme  is  completely  formed 
about  the  thirtieth  year  of  life. 
Exceptions  to  this  mode  of 
development  occur  in  the  first, 
iecoDd,aiid  seventh  cervical,  and 
m  those  of  the  lumbar  region. 
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The  Atlas  (fig.  lo)  is  developed  by  three  centres.  One  (sometimes  two)  for 
the  anterior  arch,  and  one  for  each  lateral  mass.  The  osslfic  centres  for  each 
lateral  mass  commence  before  birth.  At  birth,  the  anterior  arch  is  altogether 
cartilaginous,  and  the  two  lateral  pieces  are  separated  from  one  another  behind. 
The  nucleus  for  the  anterior  arch  appears  in  the  first  year,  between  the  second  and 
third  years  the  two  lateral  pieces  unite,  and  join  the  anterior  part  at  the  age  of 
five  or  six  years.  There  is  frequently  a  separate  epiphysis  for  the  rudimentary 
spine. 

The  Axis  (fig.  ii)  is  developed  hjjive  centres;  three  for  its  anterior  part,  and 
two  for  the  posterior.  The  three  anterior  centres  are,  one  for  the  lower  part  of 
the  body,  and  two  for  the  odontoid  process  and  upper  part  of  the  body;  the  two 
posterior  ones  are,  one  for  each  lamella.  At  about  the  sixth  month  of  foetal  life, 
those  for  the  body  and  odontoid  process  make  their  appearance,  the  two  for  the 
odontoid  process  joining  before  birth.  At  birth  the  bone  consists  of  four  pieces, 
two  anterior  and  two  lateral.  At  the  fourth  year  the  body  and  odontoid  process  are 
completely  joined. 

The  Seventh  Cervical,  The  anterior  or  costal  part  of  the  transverse  process 
of  the  seventh  cervical,  is  developed  from  a  separate  osseous  centre  at  about  the 
sixth  month  of  foetal  life,  and  joins  the  body  and  posterior  division  of  the  trans- 
verse process  between  the  fifth  and  sixth  years.  Sometimes  this  process  continues 
as  a  separate  piece,  and  becoming  lengthened  outwards,  constitutes  what  is  known 
as  a  cervical  rib. 

The  Lumbar  VertebrtB  (fig.  I2)  have  two  additional  centres  (besides  those 
peculiar  to  the  vertebraa  generally),  for  the  tubercles,  which  project  from  the  back 
part  of  the  superior  articular  processes.  The  transverse  process  of  the  first  lumbar 
is  sometimes  developed  as  a  separate  piece,  which  may  remain  permanently  uncon- 
nected with  the  remaining  portion  of  the  bone;  thus  forming  a  lumbar  rib,  a  pecu- 
liarity which  is  sometimes,  though  rarely,  met  with. 

Progress  op  Ossification  in  the  Spine  generally.  Ossification  of  the  laminae 
of  the  vertebrae  commences  at  the  upper  part  of  the  spine,  and  proceeds  gradually 
downwards;  hence  the  frequent  occurrence  of  spina  bifida  in  the  lower  part  of  the 
spinal  column.  Ossification  of  the  bodies,  on  the  other  hand,  commences  a  little 
below  the  centre  of  the  spinal  column,  and  extends  both  upwards  and  downwards. 
Although,  however,  the  ossific  nuclei  make  their  first  appearance  in  the  lower 
dorsal  vertebrae  (about  the  ninth),  the  lumbar  and  first  sacral  are  those  in  which 
these  nuclei  are  largest  at  birth. 

The  False  Vertebra. 

The  False  Vertebrae  consist  of  nine  pieces,  which  are  united  so  as  to  form  two 
bones,  five  entering  into  the  formation  of  the  sacrum,  four  the  coccyx. 

The  Sacrum  (fig.  13)  is  a  large  triangular  bone,  situated  at  the  lower  part 
of  the  vertebral  column,  and  at  the  upper  and  back  part  of  the  pelvic  cavity, 
where  it  is  inserted  like  a  wedge  between  the  two  ossa  innominata;  its  upper 
part,  or  base,  articulating  with  the  last  lumbar  vertebra,  its  apex  with  the  coccyx. 
The  sacrum  is  curved  upon  itself,  and  placed  very  obliquely,  its  upper  extremity 
projecting  forwards,  forming,  with  the  last  lumbar  vertebra,  a  very  prominent 
angle,  called  the  promontory  or  sacro-vertehral  angle,  whilst  its  central  part  is 
directed  backwards,  so  as  to  give  increased  capacity  to  the  pelvic  cavity.  It  pre- 
sents for  examination  an  anterior  and  posterior  surface,  two  lateral  surfaces,  a  base, 
an  apex,  and  a  central  canal. 

The  Anterior  Surface  is  deeply  concave  from  above  downwards,  and  slightly 
so  from  side  to  side.  In  the  middle  are  seen  four  transverse  lines,  indicating  the 
original  division  of  the  bone  into  ^ve  separate  pieces.  The  portions  of  bone  inter- 
vening between  the  lines  correspond  to  the  bodies  of  the  vertebrae;  they  are  slightly 
concave  longitudinally,  and  diminish  in  size  from  above  downwards.  At  the  ex- 
tremities of  each  of  these  lines,  are  seen  the  anterior  sacral  foramina,  analogous 
to  the  intervertebral  foramina,  four  in  number  on  each  side,  somewhat  rounded  in 
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form,  diminiahing  in  Buie  from  above  downwarde,  and  directed  outwards  and  for- 
wards; tbey  transmit  the  anterior  branches  of  the  sacral  nervce.  External  to 
these  foramina,  is  the  lateral  mass,  formed  hj  tbo  coalesced  transverse  processes 

1 1. — Siicnim,  Anterior  Surface, 


of  the  sacral  vertebne,  traversed  by  four  broad  shallow  grooves,  which  lodge  the 
anterior  sacral  nerves  as  they  pass  outwardx,  the  grooves  being  separated  by  pro- 
minent ridges  of  bone,  which  give  attachment  to  the  slips  of  the  Fyriformis 
miiMle. 

The  Potterior  Surface  (fig.  14)  is  convex,  and  much  narrower  than  the  ante- 
rior. In  the  middle  line,  are  three  or  four  tubercles,  sometimes  connected 
together,  which  represent  the  rudimentary  spinous  processes.  Of  these  tubercles, 
tlie  first  is  usually  very  prominent,  and  perfectly  separate  from  the  rest;  the 
Kcond,  third,  and  fourth,  existing  either  separate,  or  united  into  a  ridge,  which 
dimlnishea  in  size  as  it  descends;  the  fifth,  and  sometimes  the  fourth,  remaining 
undeveloped,  and  exposing  below,  the  lower  end  of  the  sacral  canal.  External  to 
the  spinous  processes  on  each  side,  are  the  lamina,  broad  and  well  marked  in  the 
three  first  pieces,-  the  lower  part  of  the  fourth,  and  the  whole  of  the  fifth,  being 
undeveloped:  in  this  situation  the  sacral  canal  is  exposed.  External  to  the  lanunffi 
ire  a  linear  series  of  indistinct  tubercles  representing  the  articular  procetses;  the 
apper  pair  are  well  developed;  the  second  and  third  are  small;  the  fourth  and  fifth 
(luually  blended  together)  are  situated  on  each  side  of  the  sacral  canal:  they  are 
called  the  sacral  eornua,  and  articulate  with  the  comua  of  the  coccyx.  External 
ID  the  articular  processes  are  the  four  posterior  sacral /orarainoi  they  are  smaller  in 
fixe,  and  less  regular  in  form  than  the  anterior,  and  transmit  the  posterior  branches 
of  the  sacral  nerves.  On  the  outer  side  of  the  poslerior  sacral  foramina  are  a 
series  of  tubercles,  representing  the  rudimentary  franirfrse  proccMe*.  The  first 
pair  of  truusverse  tubercles  are  very  distinct,  and  correspond  with  each  superior 
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angle  of  tbe  bone;  the  second,  Btnall  in  else,  enter  into  the  fonnstion  of  the  sacro- 
iliac  articulation;  the  third  give  attaduueut  to  the  oblique  Bacro-iliac  ligaments; 

14.— Sacrum  Posterior  Sur&ce. 


imd  tlie  fonrtb  and  fiftli  to  the  great  eacro-ischiatic  ligaments.  The  interspace 
between  the  Bpinous  aad  tmnsTerse  proceesee  of  the  eacmm,  presenta  a  wide  shal- 
low concavitj,  called  the  tacral  groove;  it  is  continuous  above  with  the  vertebral 
groove,  and  lodges  the  origin  of  the  Erector  Spinie. 

The  Lateral  Surface,  broad  above,  becomes  narrowed  into  a  thin  edge  below. 
Its  upper  half  presents  in  front  a  broad  ear-sbaped  surface  for  articulation  with 
the  ilium.  This  is  called  the  auricular  or  ear-thaped  surface,  and  in  the  fresh 
state  is  coated  with  cartilage.  It  is  bounded  poateriorljr  by  deep  and  rough  impres- 
sions, for  the  attachment  of  the  sacro-iliac  ligaments.  The  lower  half  is  thin  and 
sharp,  and  givea  attachment  to  the  greater  and  lesser  sacro-ischiatic  ligaments; 
below,  it  presents  a  deep  notch,  which  is  converted  into  a  foramen  by  articulation 
with  the  transverse  process  of  the  upper  piece  of  the  coccyx,  and  transmits  the 
anterior  branch  of  the  fifth  sacral  nerve. 

The  Base  of  the  sacrum,  which  is  broad  and  expanded,  is  directed  upwards  and 
forwards.  In  the  middle  is  seen  an  oval  articular  surface,  which  corresponds  with 
the  under-surface  of  the  body  of  the  last  lumbar  vertebra,  bounded  behind  by 
tbe  large  triangular  orifice  of  the  sacral  canal.  This  orifice  is  formed  behind  by 
the  spinous  process  and  laminte  of  the  first  sacral  vertebra,  whUst  projecting  from 
it  on  each  side  are  the  superior  articular  processes;  they  are  oval,  concave, 
directed  backwards  and  inwards,  like  the  snperior  articular  processes  of  a  lumlMtr 
vertebra,  in  front  of  each  articular  process  in  an  intervertebral  noteh,  which 
forms  the  lower  half  of  the  last  intervertebral  foramen.  Lastly,  on  each  side  of 
the  articular  surface  is  a  broad  and  flat  triangular  surface  of  txme,  called  the  ata 
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of  the  sacmin;  they  extend  outwards,  and  are  conthiaous  on  each  side  with  the 
iliac  fosss. 

The  ApeXy  directed  downwards  and  forwards,  presents  a  small  oval  concave 
miHace  for  articulation  with  the  coccyx. 

The  Sacral  Canal  runs  throughout  the  greater  part  of  the  bone;  it  is  large 
and  triangular  in  form  above,  small  and  flattened  from  before  backwards  below. 
In  this  situation,  its  posterior  wall  is  incomplete,  from  the  non-development  of 
the  laminas  and  spinous  processes.  It  lodges  the  sacral  nerves,  and  is  perforated 
bj  the  anterior  and  posterior  sacral  foramina,  through  which  these  pass  out. 

Structure,  It  consists  of  much  loose  spongy  tissue  within,  invested  externally 
by  a  thin  layer  of  compact  tissue. 

Dlfpe&ences  in  the  Sacrum  of  the  Male  and  Female.  The  sacrum  in  the 
female  is  usually  wider  than  in  the  male,  and  it  is  much  less  curved,  the  upper  half 
of  the  bone  being  nearly  straight,  the  lower  half  presenting  the  greatest  amount 
of  curvature.  The  bone  is  also  directed  more  obliquely  backwards;  which  increases 
the  size  of  the  pelvic  cavity,  and  forms  a  more  prominent  sacro-vertebral  angle. 
In  the  male  the  curvature  is  more  evenly  distributed  over  the  whole  length  of  the 
bone,  and  is  altogether  greater  than  in  the  female. 

Pecullarities  of  the  Sacrum.  This  bone,  in  some  cases,  consists  of  six  instead 
of  five  pieces;  occasionally  the  number  is  reduced  to  four.  Sometimes  the  bodies 
of  the  first  and  second  vertebrae  are  not  joined,  or  the  laminae  and  spinous  processes 
have  not  coalesced  with  the  rest  of  the  bone.  Occasionally  the  superior  transverse 
tubercles  are  not  joined  to  the  rest  of  the  bone  on  one  or  both  sides;  and,  lastly, 
the  sacral  canal  may  be  open  for  nearly  the  lower  half  of  the  bone,  in  consequence 
of  the  imperfect  development  of  the  laminae  and  spinous  processes.  The  sacrum  also 
varies  considerably  with  respect  to  its  degree  of  curvature.     From  the  examination 


of  a  large  number  of  skeletons,  it 
would  appear,  that,  in  one  set  of  cases, 
the  anterior  surface  of  this  bone  was 
nearly  straight,  the  curvature,  which 
was  very  slight,  affecting  only  its  lower 
end.  In  another  set  of  cases,  the  bone 
was  carved  throughout  its  whole  length, 
bat  eepecially  towards  its  middle.  In 
a  third  set,  the  degree  of  curvature  was 
leas  marked,  and  affected  especially  the 
lower  third  of  the  bone. 

Development  of  Sacrum  (fig.  15). 
The  sacrom,  formed  by  the  union  of 
five  vertebrae,  has  thirty-Jive  centres 
of  ossification.  Each  of  die  three  first 
pieces  is  developed  by  seven  centres; 
vix.,  three  for  the  body,  one  for  its  cen- 
tral part,  <Mie  for  each  epiphysal  lamella 
OB  ito  upper  and  under  surface,  and  one 
for  each  of  the  laminae:  so  far  the  first 
three  sacral  vertebrae,  as  well  as  the 
two  laet,  are  developed  like  the  other 
pieces  of  the  vertebral  column.  One 
of  the  characteristic  points  in  the  deve- 
lopment of  this  bone,  consists  in  the 
existence  of  two  additional  centres  for 
each  of  the  first  three  pieces,  which 
appear  one  on  each  side,  close  to  the 
anterior  sacral  foramina,  and  correspond 
to  the  transverse  processes  of  the  lum- 
bar vertebrae. 


15. — Development  of  Sacrum. 
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Each  of  the  two  last  pieces  is  developed  by  five  centres:  three  for  the  body;  viz., 
one  for  its  central  port,  and  one  for  each  of  the  epipbysal  lomellK;  and  one  for  escb 
of  the  lamins. 

A  second  characteristic  point  in  the  development  of  this  bone  consists  in  each 
lateral  snrface  of  the  sacrum  being  developed  by  two  epiphysal  potntS)  one  for  the 
auricular  surface,  and  one  for  the  thin  lateral  border  of  the  bone. 

Period  of  Development.  At  about  tlie  eighth  or  ninth  week  of  festal  life,  ossifi- 
cation of  the  central  part  of  the  bodies  of  the  three  first  verlebne  commences,  and, 
at  a  somewhat  later  period,  that  of  the  two  last.  Between  the  sixth  and  eighth 
months,  ossification  of  the  lomellffi  takes  place;  and  at  about  the  same  period  (he 
characteristic  osseous  tubercles  for  the  three  first  socrol  vertebra  make  their  appear- 
ance. The  lateral  pieces  join  to  form  the  arch,  and  are  united  to  the  bodies,  first, 
in  the  lowest  vertebra.  This  occurs  about  the  second  year,  the  uppermost  seg- 
ment appearing  as  a  single  piece  about  the  fifth  or  sixth  year.  About  the  six- 
teenth year  the  epiphysal  lamellte  for  the  bodies  are  formed;  and  between  the 
eighteenth  and  twentieth  years  those  for  each  lateral  surface  of  the  sacrum  make 
their  appearance.  At  about  this  period,  the  two  last  segments  are  joined  to  one 
another;  and  this  process  gradually  extending  upwards,  all  the  pieces  become  united, 
and  the  bone  completely  formed  from  the  twenty-fifth  to  the  thirtieth  year  of  life. 

Articulations.  With  four  bones;  the  last  lumbar  vertebra,  coccyx,  and  the  two 
ossa  innominata. 

Attachment  of  Mutclet.  The  Pyriformis  and  Coccygeus  on  either  ude,  behiDd 
the  Gluteus  maximns  and  Erector  Spinsa. 

The  Coccvx. 
The  Coccyx  {kokku^,  cuckoo),  so  called  from  resembling   a  cuckoo's  beak, 
(fig.  16)   is  formed  of  four  small  segments  of  bone,  the  most  rudimentary  parts  of 
the   vertebral  column.     Of  these,  the  first  is  the  largest,  and  often  exists  as  a 
16.— Coccyx.  separate  piece,  the  three  last  diminishing  in  siie  from 

aoooTx  above  downwards,  are  blended  together  so  as  to  form 

a  single  bone.    The  gradual  diminution  in  the  size  of 
the  pieces  gives  thia  lione  a  triangular  form,  articula- 
fu^*     ''"^S  ^y  ''^  ''^"^  with  the  apex  of  the  sacrum.     It 
Avfu  presents  for  examination  an  anterior  and  posterior 
^™^   surface,  two  borders,  a  base,  and  an  apex.     The  an- 
terior turface  is  slightly  concave,  and  marked  with 
three  transverse  grooves,  indicating  the  points  of  junc- 
tion of  the  different  pieces.    It  has  attached  to  it  the 
anterior  sacro- coccygeal  ligament  and  levator  ani  mus- 
cle, and    supports    the   lower  end  of  the   rectum. 
The  posterior  surface  is  convex,  marked  by  grooves 
,         ^^  similar  to  those  on  the  anterior  surface,  and  presents 

on  each  side  a  linear  row  of  tubercles,  which  repre- 
sent the  articular  processes  of  the  coccygeal  vertebrte. 
Of  these,  the  superior  pair  are  very  large;  they  ore 
called  the  cornua  of  the  coccyx,  and  projecting  up- 
wards, articulate  with  the  cornua  of  the  sacrum,  the 
junction  between  these  two  bones  completing  the 
fifth  sacral  foramen  for  the  transmission  of  the  poste- 
rior branch  of  the  fifth  sacral  nerve.  The  lateral 
borders  are  thin,  and  present  a  series  of  small  emi- 
nences, which  represent  the  transverse  processes  of 
the  coccygeal  vertebrte.  Of  these,  the  first  on  each 
side  is  of  large  size,  flattened  from  before  backwards, 
and  often  ascends  upwards  to  join  the  lower  port  of 
the  tliin  lateral  edge  of  the  sacrum,  thus  completing 
the  fifth  sacral  foramen:  the  others  diminish  in  uze 
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from  above  downwards,  and  are  often  wanting* 
The  borders  of  the  coccyx  are  narrow,  and 
give  attachment  on  each  side  to  the  eacro- 
sciatic  ligaments  and  Coccygeus  muscle.  The 
base  presents  an  oval  surface  for  articulation 
with  the  sacrum.  The  apex  is  rounded,  and 
has  attached  to  it  the  tendon  of  the  external 
Sphincter  ani  muscle.  It  is  occasionally  bifid, 
and  sometimes  deflected  to  one  or  other  side. 

Development.  The  coccyx  is  developed  by 
four  centres,  one  for  each  piece.  Occasionally 
one  of  the  three  first  pieces  of  this  bone  is  de- 
veloped by  two  centres,  placed  side  by  side. 
The  periods  when  the  ossific  nuclei  make  their 
appearance  is  the  following:  in  the  first  seg- 
ment, at  birth;  in  the  second  piece,  at  from 
&VQ  to  ten  years;  in  the  third,  from  ten  to 
fifteen  years;  in  the  fourth,  from  fifteen  to 
twenty  years.  As  age  advances,  these  various 
segments  become  united  in  the  following  order: 
the  two  first  pieces  join,  then  the  third  and 
fourth;  and,  lastly  the  bone  is  completed  by 
the  union  of  the  second  and  third.  At  a  late 
period  of  life,  especially  in  females,  the  coccyx 
becomes  joined  to  the  end  of  the  sacrum. 

Articulation,  With  the  sacrum. 

Attachment  of  Muscles,  On  either  side,  the 
Coccygeus;  behind,  the  Gluteus  maximus;  at 
its  apex,  the  Sphincter  ani;  and  in  front, 
the  Levator  ani. 

Op  the  Spine  in  general.  —  The  spinal 
column,  formed  by  the  junction  of  the  verte- 
braB,  is  situated  in  the  median  line,  at  the  pos- 
terior part  of  the  trunk:  its  average  length  is 
about  two  feet  two  or  three  inches;  the  lum- 
bar region  contributing  seven  parts,  the  dor- 
sal eleven,  and  the  cervical  five. 

Viewed  in  front,  it  presents  two  p3rramids 
joined  together  at  their  bases,  the  upper  one 
being  formed  by  all  the  true  vertebrae  from  the 
second  cervical  to  the  last  lumbar;  the  lower 
one  by  the  false  vertebrae,  the  sacrum,  and 
coccyx.  Viewed  somewhat  more  closely,  the 
uppermost  pyramid  is  seen  to  be  formed  of 
three  smaller  pyramids.  Of  these  the  most 
superior  one  consists  of  the  six  lower  cervical 
vertebrae,  its  apex  being  formed  by  the  axis  or 
second  cervical,  its  base  by  the  first  dorsal. 
The  second  pyramid,  which  is  inverted,  is 
formed  by  the  four  upper  dorsal  vertebrae,  the 
base  being  at  the  first  dorsal,  the  smaller  end 
at  the  fourth.  The  third  pyramid  commences 
at  the  fourth  dorsal,  and  gradually  increases 
in  size  to  the  fifth  lumbar. 

Viewed  laterally  (fig.  1 7),  the  spinal  column 
presents  several  curves.    In  the  dorsal  region, 
the  seat  of  the  principal  curvature,  the  Fpine 
c 
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is  concave  anteriorly;  whilst  in  the  cervical  and  lumbar  regions  it  is  convex  an- 
teriorly, especially  in  the  latter.  The  spine  has  also  a  slight  lateral  curvature, 
the  convexity  of  which  is  directed  towards  the  right  side.  This  is  most  probably 
produced,  as  Bichat  first  explained,  from  the  effect  of  muscular  action;  most  persons 
using  the  right  arm  in  preference  to  the  left,  especially  in  making  long-continued 
efforts,  when  the  body  is  curved  to  the  right  side.  In  support  of  this  explanation, 
it  has  been  found  by  Beclard,  that  in  one  or  two  individuals  who  were  left-handed, 
the  lateral  curvature  was  directed  to  the  left  side. 

The  spinal  colunm  presents  for  examination  an  anterior,  a  posterior,  and  two 
lateral  surfaces,  a  base,  summit,  and  vertebral  canal. 

The  anterior  surface  presents  the  bodies  of  the  vertebrae  separated  in  the  fresh 
state  by  the  intervertebral  discs.  The  bodies  are  broad  in  the  cervical  region, 
narrow  in  the  upper  part  of  the  dorsal,  and  broadest  in  the  lumbar  region.  The 
whole  of  this  surface  is  convex  transversely,  concave  from  above  downwards  in 
the  dorsal  region,  and  convex  in  the  same  direction  in  the  cervical  and  limibar 
regions. 

The  posterior  surface  presents  in  the  median  line  the  spinous  processes.  These 
are  short,  horizontal,  with  bifid  extremities  in  the  cervical  region.  In  the  dorsal 
region,  they  are  directed  obliquely  above,  assume  almost  a  vertical  direction  in  the 
middle,  and  are  horizontal,  like  the  spines  of  the  lumbar  vertebrae,  below.  They 
are  separated  by  considerable  intervals  in  the  loins,  by  narrower  intervals  in  the 
neck,  and  are  closely  approximated  in  the  middle  of  the  dorsal  region.  On  either 
side  of  the  spinous  processes;  extending  the  whole  length  of  the  column,  is  the 
vertebral  groove,  formed  by  the  laminae  in  the  cervical  and  lumbar  regions,  where 
it  is  shallow,  and  by  the  laminae  and  transverse  processes  in  the  dorsal  region, 
where  it  is  deep  and  broad.  In  the  recent  state,  these  grooves  lodge  the  deep 
muscles  of  the  back.  External  to  the  vertebral  grooves  are  the  articular  processes, 
and  still  more  externally  the  transverse  processes.  In  the  dorsal  region,  these 
latter  processes  stand  backwards,  on  a  place  considerably  posterior  to  the  same  pro- 
cesses in  the  cervical  and  lumbar  regions.  The  transverse  processes  in  certain 
regions  of  the  spine  are  formed  of  two  difierent  parts,  or  segments.  In  the  cer- 
vical region,  these  two  segments  are  distinct;  the  one  arising  from  the  side  of  the 
body,  the  other  from  the  pedicle  of  the  vertebra;  and  these  uniting,  enclose  the 
vertebral  foramen.  In  the  dorsal  region,  the  anterior  segment  is  wanting;  the  pos- 
terior segment  retaining  the  name  of  the  transverse  process.  In  the  lumbar  region, 
the  anterior  segments  (which  are  largely  developed)  are  called  the  transverse 
processes;  but,  in  reality,  they  are  lumbar  ribs,  the  posterior  segments  or  true  trans- 
verse processes  existing  in  a  rudimentary  state,  and  being  developed  from  the  supe- 
rior articular  processes,  as  in  the  cervical  region.  In  the  cervical  region,  the 
transverse  processes  are  placed  in  frt>nt  of  the  articular  processes,  and  between  the 
intervertebral  foramina.  In  the  lumbar,  they  are  placed  also  in  front  of  the  arti- 
cular processes,  but  behind  the  intervertebral  foramina.  In  the  dorsal  region, 
they  are  posterior  both  to  the  articular  processes  and  foramina. 

The  lateral  surfaces  are  separated  from  the  posterior  by  the  articular  processes 
in  the  cervical  and  lumbar  regions,  and  by  the  transverse  processes  in  the  dorsal. 
These  surfaces  present  in  frt>nt  the  sides  of  the  bodies  of  the  vertebrae,  marked  in 
the  dorsal  region  by  the  facets  for  articulation  with  the  heads  of  the  ribs.  More 
posteriorly  are  the  intervertebral  foramina,  formed  by  the  juxtaposition  of  the  inter- 
vertebral notches,  oval  in  shape,  smallest  in  the  cervical  and  upper  part  of  the  dorsal 
regions,  and  gradually  increasing  in  size  to  the  last  lumbar.  They  are  situated 
between  the  transverse  processes  in  the  neck,  and  in  frt>nt  of  them  in  the  back  and 
loins,  and  transmit  the  spinal  nerves.  The  base  of  the  vertebral  colunm  is  formed 
by  the  under  surface  of  the  body  of  the  fifth  lumbar  vertebra,  and  the  summit  by 
the  upper  surface  of  the  atlas.  The  vertebral  canal  follows  the  different  curves  of 
the  spine;  it  is  largest  in  those  regions  in  which  the  spine  enjoys  the  greatest  fr*ee- 
dom  of  movement,  as  in  the  neck  and  loins,  where  it  is  wide  and  triangular;  and 
narrow  and  rounded  in  the  back,  where  motion  is  more  limited. 
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THE  SKULL. 
Tei  Skall  ia  divided  into  two  parts,  the  Cranium  and  the  Face,  Tlie  Cranium  ia 
composed  of  eight  bones;  viz.,  the  occipital,  two  parietal,  frontal,  two  temporal, 
tpkenoid,  and  ethmoid.  The  Face  is  composed  ot  fourteen  bones;  viz.,  the  two 
natal,  tteo  superior  maxillary,  two  lachrymal,  two  malar,  two  palate,  two  inferior 
turbinated,  vomer,  inferior  maxillary.  Tlie  osstcula  auditit,  the  teeth,  and  Wor- 
mian bonet,  are  not  included  in  this  enumeration. 

f     Occipital. 

I     Two  Parietal. 

Frontal. 

Two  Temporal. 

Sphenoid. 

Ethmoid. 

Two  Naaal. 

Two  Superior  Maxillary. 

Two  Lachrymal. 

Two  Malar. 

Two  Palate. 

Two  Inferior  Turbinated. 

Vomer. 

Inferior  Maxillary. 

The  Occipitai.  Bone. 
The  Occipital  Bone  (fig.  i8)  is  situated  at  the  posterior  and  inferior  part  of  the 
cranium,  la  trapezoid  in  form,  curved  upon  itself,  and  presents  for  examination 
two  anrfacea,  four  borders,  and  four  angles. 

tS. — Occipital  Bona    Outer  Sur&oe. 
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External  Surface,  Midway  between  the  eiimmit  of  the  bone  and  the  posterior 
margin  of  the  foramen  magnum  is  a  prominent  tubercle,  the  external  occipital  pro- 
tuberance, for  the  attachment  oJT  the  ligamentum  nuchse;  and  descending  from  it, 
as  far  as  the  foramen,  a  vertical  ridge,  the  external  occipital  crest.  Passing  out- 
wards from  the  occipital  protuberance  on  each  side  are  two  semicircular  ridges, 
the  superior  curved  lines;  and  running  parallel  with  these  from  the  middle  of  the 
crest,  are  the  two  inferior  curved  lines.  The  surface  of  the  bone  above  the  supe- 
rior curved  lines  presents  on  each  side  a  smooth  surface,  which,  in  the  recent 
state,  is  covered  by  the  occipito-frontalis  muscle,  whilst  the  ridges,  as  well  as  the 
surfaces  of  the  bone  between  them,  serve  for  the  attachment  of  numerous  musclesk 
The  superior  curved  line  gives  attachment  internally  to  the  Trapezius,  externally 
to  the  Occipito-frontalis,  and  Stemo-cleido  mastoideus;  to  the  extent  shewn  in  the 
figure.  The  depressions  between  the  curved  lines  to  the  Complexus  internally, 
the  SpleniuB  capitis  and  Obliquus  superior  externally.  The  inferior  curved  line, 
and  the  depressions  below  it,  afford  insertion  to  the  Rectus  capitis  posticus,  miyor 
and  minor. 

The  foramen  magnum  is  a  large  aperture,  with  rounded  shelving  margins,  oblong 
in  form,  and  wider  behind  than  in  front;  it  transmits  the  spinal  cord  and  its  mem- 
branes, the  spinal  accessory  nerves,  and  the  vertebral  arteries.  On  each  side  of  the 
foramen  magnum  are  the  occipital  condyles,  for  articulation  with  the  Atlas;  they 
are  convex  articular  surfaces,  oval  in  form,  and  directed  downwards  and  out- 
wards; they  approach  each  other  anteriorly,  and  encroach  more  upon  the  anterior 
than  the  posterior  segment  of  the  foramen.  On  their  inner  surface  is  a  rough 
tubercle,  for  the  attachment  of  the  check  ligaments;  whilst  external  to  them  is  a 
rough  tubercular  prominence,  the  transverse  or  jugular  process,  channelled  in 
front  by  a  deep  notch,  which  forms  part  of  the  jugular  foramen.  The  under 
surface  of  this  process  affords  attachment  to  the  Rectus  capitis  lateralis  muscle; 
its  upper  or  cerebral  surface  presents  a  deeply  curved  groove,  which  lodges  part 
of  the  lateral  sinus,  whilst  its  prominent  extremity  is  marked  by  a  quadrilateral 
rough  surface,  covered  with  cartilage  in  the  fresh  state,  and  articulating  with  a 
similar  surface  on  the  petrous  portion  of  the  temporal  bone.  On  the  outer  side  of 
each  condyle  is  a  depression,  the  anterior  condyloid  fossa,  perforated  at  the  bottom 
by  the  anterior  condyloid  foramen.  This  foramen  (sometimes  double)  is  directed 
downwards  outwards,  and  forwards,  and  transmits  the  lingual  nerve.  Behind  each 
condyle  is  seen  an  irregular  fossa,  also  perforated  at  the  bottom  by  a  foramen,  the 
posterior  condyloid,  for  the  transmission  of  a  vein  to  the  lateral  sinus.  This  fossa 
and  foramen  are  less  regular  in  form  and  size  than  the  anterior,  and  do  not  always 
exist.  Sometimes  they  are  found  on  one  side  only,  and  sometimes  are  altogether 
absent.  In  front  of  the  foramen  magnum  is  the  basilar  process,  somewhat  quadri- 
lateral in  form,  wider  behind  than  in  front;  its  under  surface,  which  is  rough, 
presenting  in  the  median  line  a  tubercular  ridge,  the  pharyngeal  spine,  for  the 
attachment  of  the  tendinous  raphe  and  Superior  constrictor  of  the  pharynx;  and 
on  each  side  of  it,  rough  depressions  for  the  attachment  of  the  Recti  capitis 
antici,  miyor  and  minor. 

The  Internal  or  Cerebral  Surface  (fig.  19)  is  deeply  concave.  The  occipital 
part  is  divided  by  a  crucial  ridge  into  four  fossas.  The  two  superior,  the  smaller, 
receive  the  posterior  lobes  of  the  cerebmm,  and  present  eminences  and  depressions 
corresponding  to  their  convolutions.  The  two  inferior,  which  receive  the  lateral 
lobes  of  the  cerebellum,  are  larger  than  the  former,  and  comparatively  smooth; 
both  are  marked  by  slight  grooves  for  the  lodgment  of  arteries.  At  the  point  of 
meeting  of  the  four  divisions  of  the  crucial  ridge  is  an  eminence,  the  internal 
occipital  protuberance,  which  rarely  corresponds  to  that  on  the  outer  surface. 
From  this  eminence,  the  superior  division  of  the  crucial  ridge,  called  sulcus  longi- 
tudinalis^  runs  upwards  to  the  superior  angle  of  the  bone;  it  presents  a  deep 
groove  for  the  superior  longitudinal  sinus,  whilst  its  margins  give  attachment  to 
the  falx  cerebri.  The  inferior  diviBion,  the  internal  occipital  crest,  runs  to  the 
tnurgin  of  the  foramen  magnum,  on  the  edge  of  which  it  becomes  gradually  lost: 
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this  ridgo,  which  ia  bifnrcatod  below,  serves  for  the  attftchment  of  the  falx 
cereheUi,  and  is  slightly  grooved  for  the  lodgment  of  the  occipital  einuaea.  The 
trsnaTerse  grooTOs  {mki  tranneriales)  pasa  outwards  to  the  lateral  angles;  the; 
are  deeply  grooved,  for  the  lodgment  of  the  lateral  sinuaea,  their  prominent  margins 
afltirdlDg  attachment  to  the  tentorium  ccrebelli.  At  the  point  of  meeting  of  these 
four  grooves  is  a  depression  for  the  torcular  Herophili,  placed  a  little  to  the  right 
of  the  internal  occipital  protuberance.  In  the  centre  of  the  basilar  portion  of  the 
bone  ia  the  foramen  magnum,  and  above  ita  margin,  but  nearer  its  anterior  than 
its  poAterior  part,  the  internal  openings  of  the  anterior  condyloid  foramina;  the 
internal  openings  of  the  posterior  condyloid  foramma  being  a  little  external  and 
posierior  to  them,  and  protected  above  by  a  small  arch  of  bone.  In  front  of  the 
foramen  magnum  is  the  basilar  process,  presenting  a  shallow  longitudinal  depres- 
sion, the  basilar  groove,  for  supporting  the  medulla  oblongata;  whilst  oa  its  lateral 

1 9. — Oooipital  Bone.    Inner  Sur&«e. 
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margins  is  observed  a  narrow  channel  on  each  aide,  which,  when  united  with 
a  Bimilar  channel  on  the  petrous  portion  of  the  temporal  bone,  forms  a  groove,  the 
inferior  petrosal,  which  lodges  the  inferior  petrosal  sinus. 

AiufUt.  The  tuperior  angle  is  acute,  and  is  recetred  into  the  interval  between 
the  posterior  superior  angles  of  the  two  parietal  bones:  it  corresponds  with  that 
part  of  the  head  in  the  foetus  which  is  called  the  posUrwr  fontanelle.  The  in/e- 
ritr  utgle  is  represented  by  the  square-ahaped  surface  of  the  basilar  process.  At 
■D  early  period  of  life,  a  layer  of  cartilage  separates  this  part  of  the  bone  from  the 
ipbenoid;    but  in  the  adult,    the  union  between  them  is  osseous.     The  ttUenxl 
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angles  correspond  to  the  outer  ends  of  the  transverse  groores,  and  are  received  into 
the  interval  between  the  posterior  inferior  angles  of  the  parietal  and  the  mastoid 
portion  of  the  temporal. 

Borders.  The  superior  extends  on  each  side  from  the  superior  to  the  lateral  angle, 
is  deeply  serrated  for  articulation  with  the  parietal  bone,  and  forms  by  this 
union  the  lambdoid  suture.  The  inferior  border  extends  from  the  lateral  to 
the  inferior  angle;  its  upper  half  is  rough,  and  articulates  with  the  mastoid  por- 
tion  of  the  temporal,  forming  the  masto-occipital  suture:  the  inferior  half  articu- 
lates with  the  petrous  portion  of  the  temporal,  forming  the  petro-occipital  suture: 
these  two  portions  are  separated  from  one  another  by  the  jugular  process.  In 
front  of  this  process  is  a  notch,  which,  with  a  similar  one  on  the  petrous  portion 
of  the  temporal,  forms  the  foramen  lacerum  posterius.  This  notch  is  often  subdi- 
vided into  two  parts  by  a  snmll  process  of  bone. 

Structure.  The  occipital  bone  consists  of  two  compact  laminse,  called  the  outer 
and  inner  tables,  having  between  them  the  diploic  tissue;  this  bone  is  especially 
thick,  at  the  ridges,  protuberances,  condyles,  and  basilar  process;  whilst  at  the 
bottom  of  the  fossas  it  is  thin,  semi-transparent,  and  destitute  of  diploe. 

Development  (fig  20).  The  occipital  bone  has  seven  centres  of  development; 
four  for  the  posterior  or  occi- 
pital part,  one  for  the  basilar  »o.— Development  of  Occipital  Bone. 

portion ;  and  one  for  each  con-  ^y  f  mton* 

dyloid  portion. 

The  four  centres  for  the  ^^^^^^^^^ 

occipital  portion  are  arranged  ^^Kx^P^f^^f^^     ^  ^^  oeoipiltU 

in  pairs  above  and  below  the  .^Hl^  s  I     'Y^^  f^'rtt^^ 

occipital  protuberance,  and 
appear  about  the  tenth  week 
of  foBtal  life;  the  inferior  pair 
make  their  appearance  first, 

and  join;  the  superior  pair  be-        at  lira     /^  ^i«^_//^  saek  e^^^djUU  . 

come  also  united:  these  two     t^  ^j^Mes  C*^f  /• /f/  jporuan  '\ 

segments  now  join  together,        s^a,va^- 

and  form  a  single  piece.  The  '<^Z^ifsr  i^AUr  j^,ti.n 

condyloid  portions  then  os- 
sify;   and,  lastly,  the  basilar 

portion.  At  birth,  the  bone  consists  of  these  four  parts,  separate  from  one  another, 
the  posterior  being  fissured  in  the  direction  of  the  original  segments.  At  about 
the  fourth  year,  the  occipital  and  the  two  condyloid  pieces  join ;  and  at  about  the 
sixth  year  the  bone  consists  of  a  single  piece.  At  a  later  period,  between  the 
eighteenth  and  twenty-fifth  years,  the  occipital  and  sphenoid  become  united, 
forming  a  single  bone. 

Articulations.  With  six  bones;  two  parietal,  two  temporal,  sphenoid,  and  Atlas. 

Attachment  of  Muscles.  To  the  superior  curved  line  are  attached  the  Occipito- 
frontalis.  Trapezius,  and  Stemo-cleido-mastoid.  To  the  space  between  the  curved 
lines,  the  Complexus,  Splenius  capitis,  and  Obliquus  superior;  to  the  inferior  curved 
line,  and  the  space  between  it  and  the  foramen  magnum,  the  Rectus  posticus  ma- 
jor and  minor;  to  the  transverse  process,  the  Rectus  lateralis;  and  to  the  basilar 
process,  the  Recti  antici  majores  and  minores,  and  Superior  Constrictor  of  the 
pharynx. 

The  Parietal  Bokes. 

The  Parietal  Bones  form  the  sides  and  roof  of  the  skull;  they  are  of  an  irre- 
gular quadrilateral  form,  and  present  for  examination  two  surfaces,  four  borders, 
and  four  angles. 

Surfaces.  The  External  Surface  (fig.  2l)i8  convex,  smooth,  and  presents  about  its 
centre  an  eminence,  called  the  parietal  eminence,  which  indicates  the  point  where 
ossification  commenced.     Crossing  the  centre  of  the  bone  in  an  arched  direction 
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ia  •  cnrred  ridge,  the  tempora)  ridge,  for  the  attachment  of  the  temporal  fascia. 
Above  this  ridge,  the  surface  of  the  bone  is  rough  and  porous,  and  covered  by  the 
■poneoroBia  of  the  Occipi  to-frontal  is;  beloir  it  the  bone  is  smooth,   and  afibrde 

*i. — Left  I^rietal  Bone.    External  Surfaoa. 


attachment  to  the  Temporal  muscle.  At  the  back  part  of  the  superior  border  is  a 
miall  foramen,  the  parietal  foramen,  which  transmits  a  vein  to  the  superior  longi- 
tudinal atnns.    Its  existence  is  not  constant,  and  its  position  varies  considerabty. 

The  Internal  Surface  (fig.  22),  concave,  presents  numerous  eminences  and 
depressions  for  lodging  the  convolutions  of  the  brain,  and  minute  furrows  for  the 
nuDiGcations  of  the  meningeal  arteries:  these  run  upwards  and  backwards  fi-om 
deep  grooves,  which  commence  in  the  anterior  inferior  angle,  and  at  the  central 
and  posterior  part  of  the  lower  border  of  the  bone.  Along  the  upper  margin  ia 
part  of  a  shallow  groove,  which,  when  joined  to  the  opposite  parietal,  forms  a 
rhannel  for  the  superior  longitudinal  sinus,  the  elevated  edges  of  which  afford 
Utochment  to  the  falx  cerebri.  Near  the  groove  are  seen  sevcrul  depressions;  they 
lodge  the  Pacchionian  bodice.  The  internal  opening  of  the  parietal  foramen  is 
ilso  seen  when  that  aperture  exists. 

Border:  The  superior,  the  longest,  ia  dentated  to  articulate  with  its  fellow 
of  the  opposite  side,  forming  the  sagittal  suture.  The  inferior  is  divided  into 
three  parts;  of  these,  the  anterior  is  thin  and  pointed,  bevelled  at  the  expense  of 
the  outer  surface,  and  overlapped  by  the  tip  of  the  great  wing  of  the  sphenoid; 
the  middle  portion  is  arched,  bevelled  at  the  e:tpense  of  the  outer  surface,  and 
overlapped  by  th'e  squamous  portion  of  the  temporal;  the  posterior  portion  being 
thick  and  serrated  for  articulation  with  the  mastoid  portion  of  the  temporal. 
The  anterior  border,  deeply  serrated,  is  bevelled  at  the  expense  of  the  outer  sur- 
Ck«  above,  and  of  the  inner  below;  it  articulates  with  the  frontal  bone,  forming 
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the  coronal  suture.     The  posterior  border,  deeply  denticulated,  articulatea  with 
the  occipital,  forming  the  lambdoid  suture. 

Anglet.  The  anterior  superior,  thin  and  pointed,  corresponds  with  that  portion 
of  the  skull  which  in  the  fietua  is  membranouB,  and  is  called  the  anterior  fon- 
tanelle.  The  anterior  inferior  angle  is  thin  and  lengthened,  being  received  in 
the  interval  between  the  great  wing  of  the  sphenoid  and  the  frontal.  Its  inner 
surface  is  marked  by  a  deep  groove,  sometimes  a  canal,  for  the  middle  meningeal 

n.— Left  Parietal  Bone.    Internal  Surface. 
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artery.  The  posterior  superior  angle  corresponds  with  the  junction  of  the  sagittal 
and  lambdoid  sutures.  In  the  fcctus  this  part  of  the  skull  is  membranous,  and  ii 
called  the  posterior  fontanelle.  The  posterior  inferior  articulates  with  the  mas- 
toid portion  of  the  temporal  bone,  and  presents  on  its  inner  surface  a  broad 
shallow  groove  for  the  lateral  sinus. 

Development.  The  parietal  bone  is  developed  by  one  centre,  which  corresponds 
with  the  parietal  eminence,  and  makes  its  first  appearance  about  the  fifth  or  sixth 
week  of  fcctal  life. 

Articulations.  With  five  bones;  the  opposite  parietal,  the  occipital,  frontal, 
temporal,  and  sphenoid. 

Attachment  of  Muscles.  To  one  only,  the  Temporal. 

The  Fkontal  Bomb. 

This  bone,  which  resembles  a  cockle-shell  in  form,  consists  of  two  portions — 
a  vertical  or  frontal  portion,  situated  at  the  anterior  part  of  the  cranium,  forming 
the  forehead;  and  a  horizontal  or  orbito-nasal  portion,  which  CAters  into  the  for- 
mation of  the  roof  of  the  orbits  and  nose. 

Vertical  Portion.  External  Surface  (fig,  23).  In  the  median  line,  traversing 
the  bone  from  the  upper  to  its  lower  part,  is  a  slightly  elevated  ridge,  and  in 
young  suhjcctH  a  suture,  which  represents  the  point  of  union  of  its  two  lateral 
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halves:  in  tfao  adult,  this  Bntnre  nsnallf  disappears.  Oneither  side  of  this  ridge, 
■  little  below  the  centre  of  the  bone,  is  a  routided  eminence,  the  frontal  eminence, 
which  indicates  the  point  where  ossification  commenced.  The  whole  surface  of 
the  bone  above  this  part  is  smooth,  and  covered  by  Uie  aponeurosis  of  the  Occipito- 
frontalis  mnscte.  Below  the  frontal  protuberance,  and  separated  from  it  by  a 
slight  groove^  is  the  superciliary  ridge,  a  curved  emiaence,  broad  internally  where 
it  is  continuoas  with  the  nasul  eminence,  less  distinct  externally  as  it  arches 
oatwards.  Beneath  the  snperciliary  ridge  is  the  supra-orbitat  lu-ch,  a  cnrved  and 
proiniDent  margin,  which  forms  the  upper  boundary  of  the  orbit,  and  separates  the 
vertical  from  the  horizontal  portion  of  the  bone.  At  the  inner  third  of  this  arch 
is  a  notch,  sometimes  coarerted  into  a  foramen  by  a  bony  process  or  ligament,  and 
aj. — Frontal  Bone.     Outer  Surface. 
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railed  the  supra-orbital  notch  or  foramen.  It  transmits  the  supra-orbital  artery, 
veins,  and  nerve.  The  supra-orbital  arch  terminates  externally  in  the  external 
Mgular  process,  and  internally  in  the  internal  angular  process.  The  external 
ingular  is  a  strong  prominent  process,  which  artjculates  with  the  malar:  running 
upwards  and  backwards  tmm  it  is  a  sharp  curved  line,  the  temporal  ridge,  for  tho 
Mtachment  of  the  temporal  fascia;  and  beneath  it  a  slight  concavity,  that  forms 
part  of  the  temporal  fos.«a,  and  gives  origin  to  the  Temporal  muscle.  The  internal 
tninlar  processes  are  less  marked  than  the  external,  and  articulate  with  the 
Uchrymal  bones.  Between  tho  two  is  a  rough,  uneven  interval,  called  the  nasal 
aoteA,  which  articulates  in  the  middle  line  with  the  nasal,  and  on  either  side  with 
the  nasal  process  of  the  superior  maxillary  bones. 

Vertical  Portion.  Internal  Surface  (fig.  24).  Along  the  middle  line  of  this 
nnface  is  a  vertical  groove,  sulcus  longitudinal]  s,  the  edges  of  which  unito  below 
to  form  a  ridge,  the  frontal  crest;  the  groove  lodges  the  superior  longitudinal 
•inaa,  whilst  its  edges  afford  attachment  to  the  falx  cerebri.  The  crest  terminates 
Mow,  at  a  small  opentng,  the  foramen  cmcum.  which  is  generally  completed  be- 
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bind  by  the  ethmoid;  it  lodges  &  procesi  of  the  falx  cerebri,  and  occasionally 
transmits  a  small  vein  from  the  nose  to  the  superior  longitudinal  sious.  On 
either  side  of  the  groove,  the  bone  is  deeply  concave,  presenting  eminences  and 
depressions  for  the  convolutions  of  the  brain,  and  numerous  small  furrows  for 
lodging  the  ramifications  of  the  anterior  meningeal  arteries.  Several  small,  irregular 
fosse  are  also  seen  oo  either  side  of  the  groove,  tor  the  reception  of  the  Pacchionian 
bodies. 

Horizontal  Portion.  External  Surface.  This  portion  of  the  bone  consiets  of 
two  thin  plates,  which  fonn  the  vaott  of  the  orbits,  separated  from  one  another  by 
the  ethmoidal  notch.  Each  orbital  vault  consists  of  a  smooth,  concave,  trian- 
gular plate  of  bone,  marked  at  its  aoterior  and  external  part  (immediately  beneath 
the  external  angular  process)  by  a  shallow  depression,  the  lachrymal  fossa,  for 
lodging  the  lachrymal  gland;  and  at  its  anterior  and  internal  part,  by  a  de- 
pression, sometimes  a  tubercle,  for  the  attachment  of  the  fibrous  pullej  of  the 
superior  oblique  muscle.     The  ethmoidal  notch  separates  the  two  orbital  plates:  it 

94. — Frontal  Bone.    Inner  Soi&ie. 


is  qnadrilalera) ;  and  filled  up,  when  the  bones  are  united,  by  the  cribriform  plate 
of  the  ethmoid.  The  edges  of  this  notch  present  scferal  half-cells,  which,  when 
united  wilb  corresponding  half-cells  on  the  upper  surface  of  the  ethmoid,  com- 
plete the  ethmoidal  cells  :  two  grooves  are  also  seen  crossing  these  edges  trans- 
versely; they  are  converted  into  canals  by  articulation  with  the  ethmoid,  and  are 
called  the  anterior  and  pogterior  ethmoidal  canals;  they  open  on  the  inner  wall 
of  the  nrbit.  In  front  of  the  ethmoidal  notch  ts  the  nasal  spine,  a  sharp  eminence, 
which  projects  downwards  and  forwards,  and  the  grooved  base  of  which  forms 
part  of  the  roof  of  the  nose.  It  articuUtes  in  front  with  the  crest  of  the  nasal 
iMrtirn,  behind  with  the  perpendicular  plate  of  the  ethmoid.  On  either  side  of  this 
Nplne  are  the  openings  of  the  frontal  sinuses.     These  are  two  irregular  cavities. 
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which  extend  upwards  and  outwards,  a  variable  distance,  between  the  two  tables 
of  the  d^ull,  and  are  separated  from  one  another  by  a  thin  bony  septum.  They 
gire  rise  to  the  prominences  above  the  root  of  the  nose,  called  the  nasal 
eminences.  In  the  child  they  are  absent,  and  they  become  gradually  developed 
as  age  advances.  They  are  lined  by  mucous  membrane,  and  communicate  with 
the  nose  by  the  inAmdibulum. 

The  Internal  Surface  of  the  Horizontal  Portion  presents  the  convex  upper 
surfaces  of  the  orbital  plates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marked  by  eminences  and  depressions  for  the  convolutions  of 
the  anterior  lobes  of  the  brain. 

Borders.  The  border  of  the  vertical  portion  is  thick,  strongly  serrated,  bevelled 
it  the  expense  of  the  internal  table  above,  where  it  rests  upon  the  parietal,  at  the 
expense  of  the  external  table  at  each  side,  where  it  receives  the  lateral  pressure 
of  those  bones:  this  border  is  continued  below,  into  a  triangular  rough  surface, 
which  articulates  with  the  great  wing  of  the  sphenoid.  The  border  of  the 
horizontal  portion  is  thin,  bevelled  at  the  expense  of  the  internal  table,  and 
articulates  with  the  lesser  wing  of  the  sphenoid. 

Structure.  The  vertical  portion  consists  of  diploic  tissue,  contained  between 
two  compact  laminae,  the  bone  being  especially  thick  in  the  situation  of  the  nasal 
eminences  and  external  angular  processes.  The  horizontal  portion  is  thinner, 
more  translucent,  and  composed  entirely  of  compact  tissue. 

Development.  The  frontal  bone  is  developed  by  two  centres,  one  for  each  lateral 
half^  which  make  their  appearance,  at  an  early  period  of  foetal  life,  in  the  situation 
of  the  orbital  arches.  At  birth  it  consists  of  two  pieces,  which  afterwards  become 
united  along  the  middle  line,  by  a  suture  which  runs  from  the  vertex  to  the  root 
of  the  nose.  This  suture  becomes  obliterated  within  a  few  years  after  birth;  but 
it  occasionally  remains  throughout  life. 

Articulations.  With  twelve  bones ;  two  parietal,  sphenoid,  ethmoid ;  two  nasal, 
two  superior  maxillary,  two  lachrymal,  and  two  malar. 

Attachment  of  Muscles.  To  three  pairs;  the  Corrugator  supercilii,  Orbicularis 
palpebrarum,  and  Temporal. 

The  Temporal  Bones. 

The  Temporal  bones,  situated  at  the  side  and  base  of  the  skull,  present  for 
examination  a  squamous,  mastoid,  and  petrous  portion. 

The  Squamous  Portion  (fig.  25),  the  most  anterior  and  superior  part  of  the 
bone,  is  fattened  and  scale-like  in  form,  thin  and  translucent  in  texture.  Its 
outer  surface  is  smooth,  convex,  and  grooved  for  the  deep  temporal  arteries;  it 
affords  attachment  to  the  fibres  of  the  Temporal  muscle,  and  forms  part  of  the  tem- 
poral fossa.  At  its  back  part  may  be  seen  a  curved  ridge — part  of  the  temporal 
ridge;  it  serves  for  the  attachment  of  the  temporal  fascia,  limits  the  origin  of 
the  Temporal  muscle,  and  marks  the  boundary  between  the  squamous  and  mastoid 
portions  of  the  bone.  Projecting  from  the  lower  part  of  the  squamous  portion, 
b  a  long  and  arched  process  of  bone,  the  zygomatic  process.  It  is  at  first 
directed  outwards,  its  two  surfaces  looking  upwards  and  downwards;  it  then 
appears  as  if  twisted  upon  itself,  and  takes  a  direction  forwards,  its  surfaces  now 
looking  inwards  and  outwards.  The  superior  border  of  this  process  is  long,  thin, 
and  sharp,  and  serves  for  the  attachment  of  the  temporal  fascia.  The  inferior, 
short,  thick,  and  arched,  has  attached  to  it  some  of  the  fibres  of  the  Masseter 
muBcle.  Its  outer  surface  is  convex  and  subcutaneous.  Its  inner,  concave,  also 
afibrds  attachment  to  the  Masseter.  The  extremity,  broad  and  deeply  serrated, 
articulates  with  the  malar  bone.  This  process  is  connected  to  the  temporal  bone 
by  three  divisions,  called  the  roots  of  the  zygomatic  process,  an  anterior,  middle, 
and  posterior.  The  anterior,  which  is  short,  but  broad  and  strong,  runs  trans- 
versely inwards  into  a  rounded  eminence,  the  eminentia  articularis.  This  eminence 
forms  the  front  boundary  of  the  glenoid  fossa,  and  in  the  recent  state  is  covered 
with  cartilage.     The  middle  root  runs  obliquely  inwards,  and  terminates  at  the 
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edge  of  a  well-marked  fissure,  the  Glaserian  fisauro;  whilst  the  posterior,  which 
is  strongly  tnarked,  runs  from  the  upper  border  of  the  zygoma,  in  an  arched 
direction,  upwards  and  backw&rds,  forming  the  posterior  part  of  the  temporal 
ridge.  At  the  junction  of  the  anterior  and  middle  roots  is  a  projection,  called  the 
tubercle,  for  the  attachment  of  the  external  lateral  ligament  of  the  lower  jaw; 
and  between  these  roots  is  a  large  oval  depression,  forming  part  of  the  glenoid 
fossa,  for  the  reception  of  the  condyle  of  the  lower  jaw.  This  fossa  is  bounded 
in  front  by  the  emincntia  articuIarlB;  behind,  by  the  Taginal  process;  and  exter- 
nally by  the  auditory  process;  and  is  divided  into  two  part«  by  a  narrow  slit,  the 
Gloserian  fissure:  the  anterior  part,  formed  by  the  squamous  portion  of  the  bone 
is  smooth,  covered  in  the  recent  Btat«  with  cartilage,  and  articulates  with  the 
condyle  of  the  lower  jaw;  the  posterior  part,  rough  and  uneven,  and  formed 
chiefly  by  the  vaginal  process  of  the  petrous  portion,  lodges  part  of  the  parotid 
gland.  The  Glaserian  fissure,  dividing  the  two,  leads  into  the  tympanum;  it 
15. — Left  Temporal  Bone.    Outer  Sur&ce. 


lodges  the  processus  gracilis  of  the  malleus,  and  transmits  the  laxator  tympani 
muscte  and  the  anterior  tympanic  artery.  The  chorda  tympani  nerve  passes 
through  a  separate  canal  parallel  to  the  Glaserian  fissure,  on  the  outer  side  of  the 
Eustachian  tube,  in  the  retiring  angle  between  the  squamous  and  petrous  portions 
of  the  temporal  Ixme. 

The  inlernitl  turfaee  of  the  squamous  portion  (fig.  26)  is  concave,  presents  nu- 
merous eminences  and  depressions  for  the  convolutions  of  the  cerebrum,  and  two 
well  marked  grooves  for  the  branches  of  the  middle  meningeal  artery. 

Borders.  The  superior  border  is  thin,  bevelled  at  the  expense  of  the  internal 
surface,  so  as  to  overlap  the  lower  border  of  the  parietal  bone,  forming  the 
squamous  suture.  The  anterior  inferior  border  is  thick,  serrated,  and  bevelled 
alternately  at  the  expense  of  the  inner  and  outer  surfaces,  for  articulation  with  the 
great  wing  of  the  sphenoid. 
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The  Mattoid  Portion  ia  situated  at  the  poeterlor  part  of  the  bone,  Ita  onter 
surface  ia  rough,  and  perforated  by  numerous  foramina,  one  of  these,  of  large  size, 
ntnated  at  the  posterior  border  of  the  bone,  is  termed  the  mastoid  foramen,  it 
transmits  a  vein  to  the  lat«ral  sinus  and  a  small  artery.  The  position  and  size 
of  thia  foramen  are  very  variable,  being  sometimes  situated  in  the  occipital  bono, 
or  in  the  suture  between  it  and  the  occipital.  The  mastoid  portion  is  continued 
below  into  a  conical  projection,  the  mastoid  process,  the  size  and  form  of  which 
variea  considerably  in  different  individuals.  This  process  serves  for  tlie  attach- 
ment of  the  Stemo-mastoid,  Splenius  capitis  and  Trachelo-mastoid  (see  fig.  25): 
on  the  inner  side  of  the  mastoid  process  is  a  deep  groove,  the  digastric  fossa,  for 
(lie  attachment  of  the  Digastric  muscle,  and  running  parallel  with  it,  but  more 
btemal,  the  occipital  groove,  which  lodges  the  occipital  artery.  The  internal 
rmfacc  preacnts  a  deeply  curved  groove  which  lodges  the  lateral  sinus,  and  into 
it  may  be  seen  opening  the  mastoid  foramen. 

16. — Left  Temporal  Bona.    Inner  3ur&oe. 


Bordert.  The  superior  border  of  the  mastoid  portion  is  rough  and  ecrratcd  for 
vticnlation  with  the  posterior  inferior  angle  of  the  parietal  bone.  The  powferior 
border,  also  uneven  and  serrated,  articulates  with  the  inferior  border  of  the  occi- 
pital bono  between  its  lateral  angle  and  jugular  process. 

The  Petrtmi  Portion,  so  named  from  its  extreme  density  and  hardness,  is  a 
prramidal  process  of  bone,  wedged  in  at  the  base  of  the  skull  between  the  sphenoid 
•nd  occipital  bones.  Its  direction  from  without  is  forwards,  inwards,  and  a  little 
dowowarda.  It  presents  for  examination  a  base,  an  apex,  three  surfaces,  and 
three  borders.  The  bate  is  applied  against  the  internal  surface  of  the  squamous 
ud  mastoid  portions,  ita  upper  half  being  concealed,  but  its  lower  half  is  exposed 
by  their  divergence,  which  brings  into  view  the  oval  expanded  orifice  of  a  canal 
Indiag  into  the  tympanum,  the  meatus  auditorius  extemus.  This  canal  is  situated 
between  the  mflctoid  process  and  the  posterior  and  middle  roots  of  the  zygoma;  its 
npper  margin  is  smooth  and  rounded,  its  lower  surrounded  by  a  curved  plate  of 


30  OSTEOLOGY. 

bone,  the  auditory  process,  the  free  margin  of  which  is  rough  for  the  attachment 
of  the  cartilage  of  the  ear.  The  apex  of  the  petrous  portion,  rough  and  uneven, 
is  received  into  the  angular  interval  between  the  spinous  process  of  the  sphenoid, 
and  the  basilar  process  of  the  occipital;  it  presents  the  anterior  orifice  of  the 
carotid  canal,  and  forms  the  posterior  and  external  boundary  of  the  foramen 
lacerum  medium.  The  anterior  surface  (fig.  26)  of  the  petrous  portion,  forms  the 
posterior  boundary  of  the  middle  fossa  of  the  skulL  This  surface  is  continuous 
with  the  squamous  portion,  to  which  it  is  united  by  a  suture,  the  temporal  suture, 
the  remains  of  which  are  distinct  at  a  late  period  of  life.  Proceeding  from  the 
base  to  the  apex,  this  surface  presents  five  points  for  examination.  i.  An 
eminence  which  indicates  the  situation  of  the  superior  semicircular  canal.  2.  A 
shallow  groove,  sometimes  double,  leading  backwards  to  an  oblique  opening,  the 
hiatus  Fallopii,  for  the  passage  of  the  petrosal  branch  of  the  Vidian  nerve.  3.  A 
smaller  opening  immediately  beneath  and  external  to  the  latter  for  the  passage  of 
the  smaller  petrosal  nerve.  4.  Near  the  apex  of  the  bone  is  seen  the  termination 
of  the  carotid  canal,  the  wall  of  which  in  this  situation  is  deficient  in  front.  5.  Above 
the  foramen  is  a  shallow  depression  for  the  reception  of  the  Gasserian  ganglion. 

The  posterior  surface  forms  the  front  boundary  of  the  posterior  fossa  of  the 
skull,  and  is  continuous  with  the  inner  surface  of  the  mastoid  portion  of  the  bone. 
It  presents  three  points  for  examination,  i.  About  its  centre  is  a  large  orifice, 
the  meatus  auditorius  intemus.  This  aperture  varies  considerably  in  size,  its 
margins  are  smooth  and  rounded,  and  it  leads  into  a  short  and  oblique  canal 
which  is  directed  outwards  and  forwards.  It  transmits  the  auditory  and  facial 
nerves  and  auditory  artery.  2.  Behind  the  meatus  auditorius  is  a  small  slit  almost 
hidden  by  a  thin  plate  of  bone,  and  leading  to  a  canal,  the  aquseductus  vestibuli; 
it  transmits  a  small  artery  and  vein,  and  lodges  a  process  of  the  dura  mater. 
3.  In  the  interval  between  these  two  openings,  but  above  them,  is  an  angular 
depression  which  lodges  a  process  of  the  dura  mater,  and  transmits  a  small  vein 
into  the  cancellous  tissue  of  the  bone. 

The  inferior  or  basilar  Surface  (fig.  27)  is  rough  and  irregular,  and  forms 
part  of  the  base  of  the  skull.  Passing  from  the  apex  to  the  base,  this  surface 
presents  eleven  points  for  examination;  i.  A  rough  surface,  quadrilateral  in  form, 
which  serves  partly  for  the  attachment  of  the  Levator  palati,  and  Tensor  tympani 
muscles.  2.  The  opening  of  the  carotid  canal,  a  large  circular  aperture,  which 
ascends  at  first  vertically  upwards,  and  then  making  a  bend,  runs  horizontally 
forwards  and  inwards.  It  transmits  the  internal  carotid  artery,  and  the  carotid 
plexus.  3.  The  aquseductus  cochleaB,  a  small  triangular  opening,  lying  on  the 
inner  side  of  the  latter,  close  to  the  posterior  border  of  the  bone;  it  transmits  a 
vein  from  the  cochlea,  which  joins  the  internal  jugular.  4.  Behind  these  openings 
is  a  depression,  the  jugular  fossa,  which  varies  in  depth  and  size  in  difierent  skulls; 
it  lodges  the  internal  jugular  vein,  and  with  a  similar  depression  on  the  margin 
of  the  occipital  bone,  forms  the  foramen  lacerum  posterius.  5.  A  small  foramen 
for  the  passage  of  Jacobson's  nerve  (the  tympanic  branch  of  the  glosso-pharyngeal). 
This  is  seen  on  the  ridge  of  bone  dividing  the  carotid  canal  from  the  jugular  fossa. 

6.  The  canal  for  Arnold's  nerve,  seen  on  the  inner  wall  of  the  jugular  fossa. 

7.  Behind  the  jugular  fossa  is  a  smooth  square-shaped  facet,  the  jugular  surface, 
which  articulates  with  the  jugular  process  of  the  occipital  bone.  8.  The  vaginal 
process,  a  very  broad  sheadi-like  plate  of  bone,  which  extends  from  the  carotid 
canal  to  the  mastoid  process;  it  divides  behind  into  two  laminae,  receiving  between 
them  the  9th  point  for  examination,  the  styloid  process;  a  long  sharp  spine,  about 
an  inch  in  length,  continuous  with  the  vaginal  process,  between  the  laminae  of 
which  it  is  received,  and  directed  downwards,  forwards,  and  inwards.  It  afibrds 
attachment  to  three  muscles,  the  Sty lo-pharyngeus.  Sty lo-glossus,  and  Stylo-hyoideus, 
and  two  ligaments,  the  stylo-hyoid  and  stylo-maxillary.  10.  The  stylo-mastoid 
foramen,  a  rather  large  orifice,  placed  between  the  styloid  and  mastoid  processes; 
it  is  the  termination  of  the  aquaeductus  Fallopii,  and  transmits  the  facial  nerve 
and  stylo-mastoid  artery.     11.  The  auricular  fissure,  situated  between  the  vaginal 
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ud  nuMtold  procesaeB,  and  tranBmltting  the  auricular  branch   of  the  pneumo- 
gutric  nerve. 

Border*.  The  tuptrior,  the  longest,  is  grooved  for  the  Buperior  petrosal  sinna, 
and  hu  attached  to  it  the  tentorium  cerebelli:  at  its  inner  extremity  is  a  Bcmilunar 
notch,  upon  which  reclines  the  fifth  nerve.  The  potterior  border  ia  intermediate 
in  length  between  the  superior  and  the  anterior.  Its  inner  half  is  marked  by  a 
groove,  which,  when  completed  by  its  articulation  with  the  occipital,  forme  the 
channel  for  tho  inferior  petrosal  sinus.      Its  outer  half  presents  a  deep  excavation 

*7. — Petrous  Portion.    Inferior  Sur&ce. 
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f(v  the  jagular  fossa,  which,  with  a  similar  notch  on  the  occipital,  forms  the  fora- 
men locerum  poeterius.  A  projecting  eminence  of  bone  occasionally  stands  out 
fitMn  the  centre  of  the  notch,  and  divides  the  foraraen  into  two  parts.  The  antt- 
riar'border  is  divided  into  two  parts,  an  outer,  joined  to  the  squamous  portion  by 
■  ratnre  the  remains  of  which  are  distinct;  an  inner,  free,  articulating  with  the 
■pinous  process  of  the  sphenoid.  At  the  angle  of  junction  of  these  two  parts,  are 
Ken  two  canals,  separated  from  one  another  by  a  thin  plate  of  bone,  the  processus 
ci>chleariformia;they  both  lead  into  the  tympanum,  the  upper  one  transmitting  the 
Tensor  tympani  muscle,  the  lower  one  the  Eustachian  tube. 

Structure.  The  squamous  portion  is  like  that  of  the  other  cranial  hemes,  the 
oustoid  portion  cellnlar,  and  the  petrous  portion  dense  and  hard. 

Development  (fig.  28).  The  temporal  bone  is  developed  hjfour  centres,  exclusive 
of  those  for  the  internal  ear  and  the  oasiculo,  viz.; — one  for  the  squamous  portion 
iaclnding  the  zygoma,  one  for  the  petrous  and  mastoid  parts,  one  for  the  styloid, 
tnd  one  for  the  auditory  process  (tympanic  bone).  The  first  traces  of  the  develop- 
ment of  this  bone  are  found  in  the  squamous  portion,  they  appear  about  the  time 
when  osseous  matter  is  deposited  in  the  vertebrse;  the  auditory  process  succeeds 
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next,  it  consista  of  an  elliptical  portion  of  bone,  forming  about  three-fonrtlis  of  s 

circle,  the  deficiency  being  above;  it  is  grooved  along  its  concave  surface  for  the 

i8.-Development  of  Temporal  Bone.         attachment  of  the  membrana  tympani, 

Bv  four  Centree.  ***    becomes  united  by  its  extremities 

to  the  squamous  portion  during  the  last 
months  of  intra-uterine  life.  The  pe- 
trous and  mastoid  portions  then  become 
ossified,  and  lastly  the  styloid  process, 
which  remains  separate  a  considerable 
period,  and  is  occasionally  never  united 
to  the  rest  of  the  bone.  At  birth  the 
temporal  bone,  excluding  the  styloid 
process,  is  formed  of  three  pieces,  the 
squamous  and  zygomatic,  the  petrous 
and  mastoid,  and  the  auditory.  The 
auditory  process  joins  with  the  squa- 
mous at  about  the  ninth  month.  The 
petrous  and  mastoid  join  with  the  squa- 
mous during  the  first  year,  and  the  sty- 
loid process  becomes  united  between 
the  second  and  third  years.  The  sub- 
sequent changes  in  this  bone  are  the 
extension  outwards  of  the  auditory 
process  so  as  to  form  the  meatus  audi- 
torius,  the  glenoid  fossa  becomes  deeper, 
and  the  mastoid  part  enlarges  from  the  development  of  numerous  cellular  cavities 
in  its  interior. 

Articulations.  With  five  bones,  occipital,  parietal,  sphenoid,  inferior  maxil- 
lary and  malar. 

Attachment  of  Muscles,  To  the  squamous  portion,  the  Temporal ;  to  the  zygoma, 
the  Masseter;  to  the  mastoid  portion,  the  Occipito-fron talis,  Stemo-mastoid,  Splenius 
capitis,  Trachelo-mastoid,  Digastricus  and  Retrahens  aurem;  to  the  styloid  process, 
the  Stylo-pharyngeus,  Stylo-hyoideus  and  Stylo-glossus;  and  to  the  petrous  portion, 
the  Levator  psdati.  Tensor  tympani,  and  Stapedius. 

The  Sphenoid  Bone. 

The  Sphenoid  (<r^i)v,  a  *  wedge';  €i8o9,  *like')  is  situated  at  the  anterior  part  of 
the  base  of  the  skull,  articulating  with  all  the  other  cranial  bones,  which  it  binds 
firmly  and  solidly  together.  In  its  form  it  somewhat  resembles  a  bat,  with  its 
wings  extended;  and  is  divided  into  a  central  portion  or  body,  two  greater  and 
two  lesser  wings  extending  outwards  on  each  side  of  the  body;  and  two  processes, 
the  pterygoid  processes,  which  project  from  it  below. 

The  Body  presents  for  examination  ybur  surfaces — a  superior,  an  inferior,  an 
anterior,  and  a  posterior. 

The  superior  surface  (fig.  29).  From  before,  backwards,  is  seen  a  prominent 
spine,  the  ethmoidal  spine,  for  articulation  with  the  ethmoid;  behind  this  a  smooth 
surface,  presenting  in  the  median  line  a  slight  longitudinal  eminence,  with  a  de- 
pression on  each  side,  for  lodging  the  olfactory  nerves.  A  narrow  transverse 
groove,  the  optic  groove,  bounds  the  above-mentioned  surface  behind;  it  lodges  the 
optic  commissure,  and  terminates  on  either  side  in  the  optic  foramen,  for  the  pas- 
sage of  the  optic  nerve  and  ophthalmic  artery.  Behind  the  optic  groove  is  a 
small  eminence,  olive-like  in  shape,  the  olivary  process;  and  still  more  posteriorly, 
a  deep  depression,  the  pituitary  fossa,  or  sella  Turcica,  which  lodges  the  pituitary 
body.  This  fossa  is  perforated  by  numerous  forunina,  for  the  transmission  of  nu- 
trient vessels  to  the  substance  of  the  bone.  It  is  bounded  in  front  by  two  small 
eminences,  one  on  either  side,  called  the  middle  clinoid  processes,  and  behind  by 
a  square-shaped  plate  of  bone,  terminating  at  each  superior  angle  in  a  tubCTcle,  the 
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piMterior  clinoid  processeB,  the  size  and  form  of  wliicli  v&iy  considerably  In  different 

mdividuals.     The  sides  of  this  plate  of  booe  are  notched  betow,  for  the  pusoge  of 

tbe  sixth  pair  of  nerves;  and  behind,  it  presents  a  shallow  depresBion,  which  slopes 

19. — Sphenoid  Bon^  Sui«rior  Surface. 


obliquely  backwards,  and  is  continaous  with  the  basilar  groove  of  the  occipital 

bone;  it  supports  the  medulla  oblongata.     On  either  side  of  the  body  may  be  seen 

■  broad  groove,  curred  somewhat  like  the  italic  lottery*;  it  lodges  the  internal 

30. — Sphenoid  Bone,  Anterior  Sur&oe. 


orotid  artery  and  the  cavernous  sinus,  and  is  called  the  cactmout  groove.  The 
pMtrior  tuf^ace,  quadrilateral  in  form,  articulates  with  the  basilar  process  of  the 
Mtipital  bone.  During  childhood,  a  separation  between  these  bones  exists  by 
oouu  of  a  layer  of  cartilage;  hut  in  aner-life  this  becomes  ossified,  and  the  two 
hmes  ore  immoveably  connected  together.  The  anterior  sur/aee  (fig.  30)  presents, 
in  the  middle  line,  a  vertical  lamella  of  bone,  which  articulates  in  front  with  the 
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perpendicular  plate  of  the  ethmoid.  On  either  side  of  it  are  the  irregular  openings 
leading  into  the  sphenoidal  sinuses.  These  are  two  large,  irregular  cavities,  hol- 
lowed out  of  the  interior  of  the  body  of  the  sphenoid  bone,  and  separated  from 
one  another  by  a  more  or  less  complete  perpendicular  septum;  their  form  varies 
considerably,  being  often  subdivided  by  irregular  osseous  laminae.  These  sinuses 
do  not  exist  in  children;  but  they  increase  in  size  as  age  advances.  They  are 
partially  closed,  in  front  and  below,  by  two  thin  triangular  plates  of  bone,  the 
sphenoi.dal  turbinated  bones,  leaving  a  round  opening  at  their  upper  parts,  by 
which  they  communicate  with  the  upper  and  back  part  of  the  nose,  and  occa- 
sionally with  the  posterior  ethmoidal  cells.  The  lateral  margins  of  this  surface 
present  a  serrated  edge,  which  articulates  with  the  os  planum  of  the  ethmoid, 
completing  the  posterior  ethmoidal  cells;  the  lower  margin,  also  rough  and  serrated, 
articulates  with  the  orbital  process  of  the  palate  bone;  and  the  upper  margin 
with  the  orbital  plate  of  the  frontal  bone.  The  inferior  surface  presents,  in  the 
middle  line,  a  triangular  spine,  the  rostrum,  which  is  continuous  with  the  vertical 
plate  on  the  anterior  surface,  and  is  received  into  a  deep  fissure  between  the  alae 
of  the  vomer.  On  each  side  may  be  seen  a  projecting  lamina  of  bone,  which  runs 
horizontally  inwards  from  near  the  base  of  the  pterygoid  process:  these  plates, 
termed  the  vaginal  processes,  articulate  with  the  edges  of  the  vomer.  Close  to  the 
root  of  the  pterygoid  process  is  a  groove,  formed  into  a  complete  canal  when  articu- 
lated with  the  sphenoidal  process  of  the  palate  bone;  it  is  called  the  pterygo-pala- 
tine  canal,  and  transmits  the  pterygo-palatine  vessels  and  pharyngeal  nerve. 

The  Greater  Wings  are  two  strong  processes  of  bone,  which  arise  at  the  sides 
of  the  body,  and  are  curved  in  a  direction  upwards,  outwards,  and  backwards; 
being  prolonged  behind  into  a  sharp-pointed  extremity,  called  the  spinous  process 
of  the  sphenoid.  Each  wing  presents  three  surfaces  and  a  circumference.  The 
superior  or  cerebral  surface  forms  part  of  the  middle  fossa  of  the  skull;  it  is 
deeply  concave,  and  presents  eminences  and  depressions  for  the  convolutions  of 
the  brain.  At  its  anterior  and  internal  part  is  seen  a  circular  aperture,  the 
foramen  rotundum,  for  the  transmission  of  the  second  division  of  the  fifth  nerve. 
Behind  and  external  to  this,  a  large  oval  foramen,  the  foramen  ovale,  for  the  trans- 
mission of  the  third  division  of  the  fifth,  the  small  meningeal  artery,  and  the  small 
petrosal  nerve.  At  the  inner  side  of  the  foramen  ovale,  a  small  aperture  may 
occasionally  be  seen  opposite  the  root  of  the  pterygoid  process;  it  is  the  foramen 
Yesalii,  transmitting  a  small  vein.  Lastly,  in  the  apex  of  the  spine  of  the  sphe- 
noid is  a  short  canal,  sometimes  double,  the  foramen  spinosum;  it  transmits  the 
middle  meningeal  artery.  The  external  surface  is  convex,  and  divided  by  a  trans- 
verse ridge,  the  pterygoid  ridge,  into  two  portions.  The  superior  or  larger, 
convex  from  above  downwards,  concave  from  before  backwards,  enters  into  the 
formation  of  the  temporal  fossa,  and  attaches  part  of  the  Temporal  muscle.  The 
inferior  portion,  smaller  in  size  and  concave,  enters  into  the  formation  of  the 
zygomatic  fossa,  and  affords  attachment  to  the  External  pterygoid  muscle.  It 
presents,  at  its  posterior  part,  a  sharp-pointed  eminence  of  bone,  the  spinous 
process,  to  which  is  connected  the  internal  lateral  ligament  of  the  lower  jaw,  and 
the  Laxator  tympani  muscle.  The  pterygoid  ridge,  dividing  the  temporal  and 
zygomatic  portions,  gives  attachment  to  the  upper  origin  of  the  External  ptery- 
goid muscle.  At  its  inner  extremity  is  a  long  triangular  spine  of  bone,  which 
serves  to  increase  the  extent  of  origin  of  this  muscle.  The  anterior  or  orbital 
surface,  smooth  and  quadrilateral  in  form,  assists  in  forming  the  outer  wall  of  the 
orbit.  It  is  bounded  above  by  a  serrated  edge,  for  articulation  with  the  frontid 
bone;  below,  by  a  rounded  border,  which  enters  into  the  formation  of  the  spheno- 
maxillary fissure;  internally,  it  enters  into  the  formation  of  the  sphenoidal  fissure; 
whilst  externally  it  presents  a  serrated  margin,  for  articulation  with  the  malar 
bone.  At  the  upper  part  of  the  inner  border  is  a  notch,  for  the  transmission  of  a 
branch  of  the  ophthalmic  artery;  and  at  its  lower  part  a  small  pointed  spine  of 
bone,  which  serves  for  the  attachment  of  part  of  the  lower  head  of  the  external 
rectus.     One  or  two  small  foramina  may  occasionally  be  seen,  for  the  passage  of 
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irtenefl;  they  are  called  the  external  orbiiar  foramina.  Circumference:  from 
the  body  of  the  sphenoid  to  the  spine  (commencing  from  behind),  the  outer  half  of 
this  margin  is  serrated,  for  articulation  with  the  petrous  portion  of  the  temporal 
bone;  whilst  the  inner  half  forms  the  anterior  boundary  of  the  foramen  lacerum 
medium,  and  presents  the  posterior  aperture  of  the  Vidian  canal.  In  front  of  the 
spine,  the  circumference  of  the  great  wing  presents  a  serrated  edge,  bevelled  at 
the  expense  of  the  inner  table  below,  and  of  the  external  above,  which  articulates 
with  the  squamous  portion  of  the  temporal  bone.  At  the  tip  of  the  great  wing 
a  triangular  portion  is  seen,  bevelled  at  the  expense  of  the  internal  surface,  for 
articulation  with  the  anterior  inferior  angle  of  the  parietal  bone.  Internal  to  this 
is  a  broad  serrated  edge,  for  articulation  with  the  frontal  bone:  this  surface  is 
continuous  internally  with  the  sharp  inner  edge  of  the  orbital  plate,  which  assists 
in  the  formation  of  the  sphenoidal  fissure. 

The  Lesser  Wing9  (processes  of  Ingrassias)  are  two  thin  triangular  plates  of 
bone,  which  arise  from  the  upper  and  anterior  part  of  the  body  of  the  sphenoid; 
and,  projecting  transversely  outwards,  terminate  in  a  more  or  less  acute  point. 
The  superior  surface  of  each  is  smooth,  flat,  broader  internally  than  externally,  and 
supports  the  anterior  lobe  of  the  brain.  The  inferior  surface  forms  the  back  part 
of  the  roof  of  the  orbit,  and  the  upper  boundary  of  the  sphenoidal  fissure,  or 
foramen  lacerum  anterius.  This  fissure  is  of  a  triangular  form,  and  leads  from  the 
cmvity  of  the  cranium  into  the  orbit;  it  is  bounded  internally  by  the  body  of  the 
sphenoid;  above,  by  the  lesser  wing;  and  below,  by  the  orbital  surface  of  the 
great  wing;  and  is  converted  into  a  foramen  by  the  articulation  of  this  bone  with 
the  frontal.  It  transmits  the  third,  fourth,  ophthalmic  division  of  the  fifth  and 
sixth  nerves,  and  the  ophthalmic  vein.  The  anterior  border  of  the  lesser  wing 
is  serrated,  for  articulation  with  the  frontal  bone;  the  posterior,  smooth  and 
rounded,  is  received  into  the  fissure  of  Sylvius  of  the  brain.  The  inner  extremity 
of  this  border  forms  the  anterior  clinoid  process.  The  lesser  wing  is  connected  to 
the  side  of  the  body  by  two  roots,  the  upper  thin  and  fiat,  the  lower  thicker, 
obliquely  directed,  and  presenting  on  its  outer  side  a  small  tubercle,  for  the  attach- 
ment of  the  common  tendon  of  the  muscles  of  the  eye.  Between  the  two  roots 
is  the  optic  foramen,  for  the  transmission  of  the  optic  nerve  and  ophthalmic  artery. 

/-     _.v      ^^^         ^  51, — Sphenoid  Bone.   Posterior  Surface, 

(fig.  31),    one   on   each   side,  ^         ^ 

descend  perpendicularly  from 
the  point  where  the  body  and 
great  wing  unite.  Each  pro- 
cess consists  of  an  external 
and  an  internal  plate,  sepa- 
rated behind  by  an  intervening 
notch;  but  joined  partially  in 
front.  The  external  pterygoid 
plate  is  broad  and  thin,  turned  a 
little  outwards,  and  forms  part 
of  the  inner  wall  of  the  zygo- 
ffladc  fossa.  It  gives  attach- 
ment, by  its  outer  surface,  to 
the  External  pterygoid;  its 
inner   surface  forms  part  of 

the  pterygoid  fossa,  and  gives  attachment  to  the  Internal  pterygoid.  The  internal 
pterygoid  plate  is  much  narrower  and  longer,  curving  outwards  at  its  extremity, 
into  a  hook-like  process  of  bone,  the  hamular  process,  around  which  turns  the 
tendon  of  the  Tensor-palati  muscle.  At  the  base  of  this  plate  is  a  small,  oval, 
riiallow  depression,  the  scaphoid  fossa,  from  which  arises  the  Tensor-palati,  and 
above  which  is  seen  the  posterior  orifice  of  the  Vidian  canal.  The  outer  surface 
of  this  plate  forms  part  of  the  pterygoid  fossa,  the  inner  surface  forming  the  outer 
boandary  of  the  posterior  aperture  of  the  nares.     The  two  pterygoid  plates  are 
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separated  below  by  an  angular  notch,  in  which  the  pterygoid  process,  or  tuberosity, 
of  the  palate  bone  is  received.  The  anterior  surface  of  the  pterygoid  process  is 
very  broad  at  its  base,  and  supports  Meckel's  ganglion.  It  presents,  above,  the 
anterior  orifice  of  the  Vidian  canal ;  and  below,  a  rough  margin,  which  articulates 
with  the  perpendicular  plate  of  the  palate  bone. 

Development  The  sphenoid  bone  is  developed  by  ten  centres,  six  for  the  pos- 
terior sphenoidal  division,  and  four  for  31. — ^Development  of  Sphenoid, 
the  anterior  sphenoid.     The  six  centres  By  Ten  Centres. 

for  the  post-sphenoid  are,  one  for  each  tj9rmik'U**9TwtnaUM^m^rg^loiy 

greater  wing  and  external  pterygoid  plate ; 

one  for  each   internal   pterygoid   plate; 

two  for  the  posterior  part  of  the  body. 

The  four  for  the  anterior  sphenoid  are, 

one  for  each  lesser  wing  and  anterior  part 

of  the  body;  and  one  for  each  sphenoidal 

turbinated  bone.    Ossification  takes  place  ij^mJ^mr^twiwa^iKLvunq 

in  these  pieces  in  the  following  order:  the 
grea^r  wing  and  external  pterygoid  plate  Xf^s,U.^u^l,^i^ 

are  first   formed,   ossific  granules  bemg 

deposited  close  to  the  foramen  rotundum  on  each  side,  at  about  the  second  month 
of  foetal  life;  ossification  spreading  outwards  into  the  great  wing,  and  downwards 
into  the  external  pterygoid  process.  Each  internal  pterygoid  plate  is  then  formed, 
and  becomes  united  to  the  external  about  the  middle  of  foetal  life.  The  two 
centres  for  the  posterior  part  of  the  body  appear  as  separate  nuclei,  side  by  side, 
beneath  the  sella  Turcica;  they  join  about  the  middle  of  foetal  life  into  a  single 
piece,  which  remains  ununited  to  the  rest  of  the  bone  until  after  birth.  Each  lesser 
wing  is  formed  by  a  separate  centre,  which  appears  on  the  outer  side  of  the  optic 
foramen,  at  about  the  third  month;  they  become  united  and  join  with  the  body 
at  about  the  eighth  month  of  foetal  life.  At  about  the  end  of  the  third  year, 
ossification  has  made  its  appearance  in  the  sphenoidal  spongy  bones. 

At  birth,  the  sphenoid  consists  of  three  pieces;  viz.  the  greater  wing  and  ptery- 
goid processes  on  each  side;  the  lesser  wings  and  body  united.  At  the  first 
year  after  birth,  the  greater  wings  and  body  are  united.  From  the  tenth  to  the 
twelfth  year,  the  spongy  bones  commence  their  junction  to  the  sphenoid,  and  be- 
come completely  united  by  the  twentieth  year.  Lastly,  the  sphenoid  joins  the 
occipital. 

ArticulaHons,  The  sphenoid  articulates  with  all  the  bones  of  the  cranium,  and 
five  of  the  face;  the  two  malar,  two  palate,  and  vomer:  the  exact  extent  of  articu- 
lation with  each  bone  is  shewn  in  the  accompanying  figures. 

Attachment  of  Muscles,  The  Temporal,  External  pterygoid.  Internal  pterygoid, 
Superior  constrictor,  Tensor-palati,  Laxator-tympani,  Levator-palpebrse,  Obliquus 
superior,  Superior  rectus,  Internal  rectus.  Inferior  rectus.  External  rectus.  For  the 
exact  attachment  of  the  muscles  of  the  eye  to  the  sphenoid  bone,  see  ^g,  133. 

The  Sphenoidal  Spongy  Bones. 

The  Sphenoidal  Spongy  Bones  are  two  thin,  curved  plates  of  bone,  which 
exist  as  separate  pieces  up  to  the  fifteenth  year.  They  are  situated  at  the  anterior 
and  inferior  part  of  the  body  of  the  sphenoid,  serving  to  close  in  the  sphenoidal 
sinuses  in  this  situation.  They  are  irregular  in  form,  thick,  and  tapering  to  a 
point  behind,  broader  and  thinner  in  front.  Their  inner  surface,  which  looks 
towards  the  cavity  of  the  sinus,  is  concave;  their  outer  surface  convex.  Each 
bone  articulates  in  front  with  the  ethmoid,  an  aperture  of  variable  size  being  left 
in  their  anterior  wall,  which  communicates  with  the  posterior  ethmoidal  cells: 
behind,  its  point  is  placed  under  the  vomer,  and  is  received  between  the  root  of 
the  pterygoid  process  on  the  outer  side,  and  the  rostrum  of  the  sphenoid  on  the 
inner:  externally,  it  articulates  with  the  palate. 
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The  Ethmoid. 

The  Ethmoid  (y)$ftoi,  a  eieve),  is  ao  exceedinglj  light  spongy  bone,  of  a  cubical 

form,  Bituated  at  the  anterior  part  of  the  base  of  the  cranium,  betweea  the  two 

orbits,  at  the  root  of  the  nose.  -nui.      -a  -n  .-v. .     o  j      /    1       j\ 

,  ■  .  .    ,  II. — Ethmoid  Bone.    Outer  Surface  (enloreed). 

It  oonaists  of  three  parte:  a  \        a    / 

borizontal  plate,  which  forms 
part  of  the  base  of  the  era* 
niumt  a  perpendicular  plate, 
which  forma  part  of  the  aep- 
tnm  nasi;  and  two  lateral 
masMs  of  cells. 

The  Horizontal  or  Crihri- 
J&rm  Plate  (fig.33)  forma  part 
of  the  anterior  fossa  of  the 
baae  of  the  skull,  and  b  re- 
ceived into  the  ethmoid  notch 
of  the  frontal  bone  between 
the  two  orbital  plates.  Pro- 
jecting upwards  from  the 
middle  line  of  this  plate,  at  its 
fore  part,  is  a  thick  smooth 
triangular   process  of   bone, 

the  crista  galli,so  called  from  its  resemblance  to  a  cock's-comb.  Its  base  joins  the 
cribriform  plate.  Its  posterior  border,  long,  thin,  and  slightly  curved,  serves  for 
tbe  attachment  of  the  falx  cerebri.  Its  anterior,  short  and  thick,  articulates  with 
the  frontal  bone,  and  presents  at  its  lower  part  two  small  projecting  als,  which 
are  received  into  corresponding  depressions  in  the  frontal,  completing  the  foramen 
ccecnm  behind.  Its  sides  are  smooth,  and  sometimes  bulging,  when  it  is  found  to 
enclose  a  small  sinus.  On  each  side  of  the  crista  galli,  the  cribriform  plate  is 
concave,  to  support  the  bulb  of  the  olfactory  nerves,  and  perforated  by  numerous 
foramina  for  the  passage  of  its  filaments.  These  foramina  consist  of  three  sets, 
corresponding  to  the  three  sets  of  olfactory  nerves;  an  inner,  which  are  lost  in 
grooves  on  the  upper  part  of  the  septum;  an  outer  set,  continued  on  to  the  surface 
of  the  upper  spongy  bones;  whilst  the  middle  set  run  simply  through  the  bone, 
and  transmit  nerves  disb'ibuted  to  the  roof  of  the  nose.  At  the  front  part  of 
the  cribriform  plate,  by  the  side  of  the  crista  galli,  is  a  small  fissure,  which  trans- 
mits the  nasal  branch  of  the  ophthalmic  nerve;  and  at  its  posterior  part  a  trian- 
gular notch,  which  receives  the  ethmoidal  spine  of  the  sphenoid. 

J^%^  ■'"'T^""'/? *"     34.-Perpendifflikr  Plate  of  Ethmoid  (enlarged).  Shewn  by 
"«*  (fig-  34)  'B  a  thin  "^    removing  the  Right  Lateral  Maw. 

central  lamella  of  bone, 
irtkich  descends  from  the 
under'  surface  of  the 
cribrifonn  plate,  and 
■Bsiats  in  fonoiag  the  ^ 
•efAum  of  the  nose.  Its 
uterior  border  articu- 
lates with  the  frontal  > 
■pine  and  ereat  of  the 
ueal  bones.  Its  poste- 
rior, divided  into  two 
parts,  ia  connected  by  ((^ 
its  upper  half  with  the 
rostrum  of  the  sphe- 
noid: ita  lower  half  with 
the  Tomer.     The  infe- 
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rior  border  seryes  for  the  attachment  of  the  triangular  cartilage  of  the  nose. 
On  each  side  of  the  perpendicular  plate  numerous  grooves  and  canals  are  seen, 
leading  from  the  foramina  on  the  cribriform  plate;  they  lodge  the  filaments  of  the 
olfactory  nerves. 

The  Lateral  Masses  of  the  ethmoid  are  made  up  of  a  nimiber  of  thin  walled 
cellular  cavities,  called  the  ethmoidal  cells.  In  the  disarticulated  bone,  many 
of  these  appear  to  be  broken ;  but  when  the  bones  are  articulated,  they  are  closed 
in  in  every  part.  The  superior  surface  of  each  lateral  mass  presents  a  number  of 
these  apparently  half-broken  cellular  spaces;  these,  however,  are  completely  closed 
in  when  articulated  with  the  edges  of  the  ethmoidal  fissure  of  the  frontal  bone. 
Crossing  this  surface  are  seen  two  grooves  on  each  side,  converted  into  canals  by 
articulation  with  the  frontal;  they  are  the  anterior  and  posterior  ethmoidal  fora- 
mina. They  open  on  the  inner  wall  of  the  orbit,  and  transmit;  the  anterior,  the 
anterior  ethmoidal  vessels  and  nasal  nerve;  the  posterior,  the  posterior  ethmoidal 
artery  and  vein.  The  posterior  surface  also  presents  large  irregular  cellular 
cavities,  which  are  closed  in  by  articulation  with  the  sphenoidal  turbinated  bones, 
and  orbital  process  of  the  palate.  The  ceUs  at  the  anterior  surface  are  completed 
by  the  lachrymal  bone  and  nasal  process  of  the  superior  maxillary,  and  those 
below  also  by  the  superior  maxillary.  On  the  outer  surface  of  each  lateral  mass 
is  a  thin  smooth  square  plate  of  bone,  called  the  os  planum;  it  forms  part  of  the 
inner  wall  of  the  orbit,  and  articulates  above  with  the  frontal;  below,  with  the 
superior  maxillary  and  orbital  process  of  the  palate;  in  front,  with  the  lachrymal; 
and  behind,  with  the  sphenoid. 

The  cellular  cavities  of  each  lateral  mass,  thus  walled  in  by  the  os  planum  on 
the  outer  side,  and  by  its  articulation  with  the  other  bones  already  mentioned,  are 
divided  by  a  thin  transverse  bony  partition  into  two  sets,  which  do  not  commu- 
nicate with  each  other;  they  are  termed  the  anterior  and  posterior  ethmoidal 
cells;  the  former,  the  most  numerous,  communicate  with  the  frontal  sinuses  above, 
and  the  middle  meatus  below,  by  means  of  a  long  fiexuous  ceUular  canal,  the 
infundibulum;  the  posterior,  the  smallest  and  least  numerous,  open  into  the  supe- 
rior meatus,  and  communicate  (occasionally)  with  the  sphenoidal  sinuses  behind.  If 
the  inner  wall  of  each  lateral  mass  is  now  examined,  it  wiU  be  seen  how  these 
cellular  cavities  communicate  with  the  nose.  The  internal  surface  of  each  lateral 
mass  presents,  at  its  upper  and  back  part,  a  narrow  horizontal  fissure,  the  supe- 
rior meatus  of  the  nose,  bounded  above  by  a  thin  curved  plate  of  bone,  the 
superior  turbinated  bone  of  the  ethmoid.  By  means  of  an  orifice  at  the  top  part 
of  this  fissure^  the  posterior  ethmoidal  cells  open  into  the  nose.  Below  the  superior 
meatus  is  seen  the  convex  surface  of  another  thin  convoluted  plate  of  bone,  the 
middle  turbinated  bone.  It  extends  along  the  whole  length  of  the  inner  wall  of 
each  lateral  mass;  its  lower  margin  is  free  and  thick,  and  its  concavity,  directed 
outwards,  assists  in  forming  the  middle  meatus.  It  is  by  means  of  a  large  orifice 
at  the  upper  and  front  part  of  this  fissure,  that  the  anterior  ethmoid  cells,  and 
through  them  the  frontal  sinuses,  by  means  of  a  funnel-shaped  canal,  the  infundi- 
bulum, communicate  with  the  nose.  It  will  be  remarked,  Uiat  the  whole  of  this 
surface  is  rough,  and  marked  with  numerous  grooves  and  orifices,  which  run 
nearly  vertically  downwards  from  the  cribriform  plate;  they  lodge  the  branches 
of  the  olfactory  nerve,  which  are  distributed  on  the  mucous  membrane  covering 
this  surface.  From  the  inferior  part  of  each  lateral  mass,  immediately  beneath 
the  OS  planum,  there  projects  downwards  and  backwards  an  irregular  lamina  of 
bone,  called  the  unciform  process,  from  its  hook-like  form:  it  serves  to  close  in 
the  upper  part  of  the  orifice  of  the  antrum,  and  articulates  with  the  inferior  turbi- 
nated bone. 

Development,  "By  three  centres;  one  for  the  perpendicular  lamella,  and  one  for 
each  lateral  mass. 

The  lateral  masses  are  first  developed,  ossific  granules  making  their  first  appear- 
ance in  the  os  planum  between  the  fourth  and  fifth  months  of  foetal  life,  and 
afterwards  in  the  spongy  bones.     At  birth,  the  bone  consists  of  the  two  lateral 
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masaee,  which  are  small  and  ill-developed;  but  when  the  perpendicular  and  hori- 
xontal  plates  begin  to  ossify,  as  thej  do  about  the  first  year  after  birth,  the  lateral 
masses  become  joined  to  the  cribriform  plate.  The  formation  and  increase  in  the 
ethmoidal  cells,  which  complete  the  formation  of  the  bone,  take  place  about  the 
fifth  or  sixth  year. 

Artieulations.  With  fifteen  bones;  the  sphenoid,  two  sphenoidal  turbinated,  the 
frcmtal,  and  eleven  of  the  face — two  nasal,  two  superior  maxillary,  two  lachry- 
mal, two  palate,  two  inferior  turbinated,  and  vomer. 

The  Wormian  Bones. 

The  Wormian*  bones,  called  also,  from  their  generally  triangular  form,  ossa 
iriquetrct,  are  irregular  plates  of  bone,  presenting  much  variation  in  situation, 
number,  and  size.  They  are  most  commonly  found  in  the  course  of  the  sutures, 
especially  the  lambdoid  and  sagittal,  where  they  occasionally  exist  of  large  size; 
the  superior  angle  of  the  occipital,  and  the  anterior  superior  angle  of  the  parietal, 
being  occasionally  replaced  by  large  Wormian  bones.  They  are  not  limited  to  the 
vertex,  for  they  are  occasionally  found  at  the  side  of  the  skull,  in  the  situation  of 
die  anterior  inferior  angle  of  the  parietal  bone,  and  in  the  squamous  suture;  and 
more  rarely  they  have  been  found  at  the  base,  in  the  suture  between  the  sphenoid 
and  ethmoid  bones.  Their  size  varies,  in  some  cases  not  being  larger  than  a  pin's 
head,  and  confined  entirely  to  the  outer  table;  in  other  cases  so  large,  that  a  pair 
of  these  bones  formed  the  whole  of  that  portion  of  the  occipital  bone  above  the 
superior  curved  lines,  as  described  by  Beclard  and  others.  Their  number  is 
most  generally  limited  to  two  or  three;  but  more  than  a  hundred  have  been  found 
in  the  skull  of  an  adult  hydrocephalic  skeleton.  It  appears  most  probable  that 
^ey  are  separate  accidental  points  of  ossification^  which,  during  their  develop- 
ment and  growth,  remain  separate  from  the  a<\joining  bones.  In  their  development, 
structure^  and  mode  of  articulation,  they  resemble  the  other  cranial  bones. 

Bones  of  the  Face. 

The  Facial  Bones  are  fourteen  in  number,  viz.,  the 

Two  Nasal,  Two  Pahite, 

Two  Superior  Maxillary,  Two  Inferior  Turbinated, 

Two  Lachrymal^  Vomer, 

Two  Malar,  Inferior  Maxillary. 

Nasal  Bones. 

The  Nasal  Bones  (figs.  35,  36)  are  two  small  oblong  bones,  varying  in  size  and 
form  in  different  individuals;  they  are  placed  side  by  side  at  the  middle  and  upper 
part  of  the  face,  forming  by  their  junction  the  bridge  of  the  nose.     Each  bone 

presents  for  examina- 
tion two  surfaces,  and 
four  borders.  The  outer 
surface  is  concave  from 
above  downwards,  con- 
vex from  side  to  side, 
it  is  covered  by  the 
Compressor  nasi  mus- 
cle, marked  by  nu- 
merous small  arterial 
furrows,  and  perforated 
about  its  centre  by  a 
foramen,  sometimes 
double,  for  the  trans- 
mission of  a  small  vein.  Sometimes  this  foramen  is  absent  on  one  or  both  sides, 
snd  occasionally  the  foramen  coecum  opens  on  this  surface.     The  inner  surface 

*  Wonniua,  a  physician  in  Copenhagen. 


35. — Right  Nasal  Bone. 
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36. — ^Right  Nasal  Bone. 
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IB  ooncaye  from  nde  to  side,  oonyex  from  above  downwards;  inwhicli  direction  it 
is  trsveraed  bj  a  weU  marked  longitudinal  groove,  sometimes  a  canal,  for  the 
passage  of  a  branch  of  the  nasal  nenre.  The  superior  border  is  narrow,  thick, 
and  serrated  for  articulation  with  the  nasal  notch  of  the  frontal  bone.  The  infe- 
rior border  is  broad,  thin,  sharp,  directed  obliquely  downwards,  outwards  and 
backwards;  serving  for  the  attadmient  of  the  lateral  cartilage  of  the  nose.  This 
bordffl*  presents  about  its  centre  a  notch,  which  transmits  the  branch  of  the  nasal 
nerve  above  referred  to,  and  is  prolonged  at  its  inner  extremity  into  a  sharp 
spine,  which,  when  articulated  with  the  opposite  bone,  forms  the  nasal  angle.  The 
external  border  is  serrated,  bevelled  at  the  expense  of  the  internal  surface  above, 
and  of  the  external  below,  to  articulate  with  the  nasal  process  of  the  superior 
maxillary.  The  internal  border,  thicker  above  than  below,  articulates  with  its 
fellow  of  the  opposite  side,  and  is  prolonged  behind  into  a  vertical  crest,  which 
forms  part  of  the  septum  of  the  nose;  this  crest  articulates  with  the  nasal  spine 
of  the  frt>ntal  above,  and  the  perpendicular  plate  of  the  ethmoid  below. 

Development,  By  one  centre  for  each  bone,  which  appears  about  the  same  period 
as  in  the  vertebrae. 

Articulations.  With  four  bones;  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  opposite  nasal  and  the  superior  maxillary. 

No  muscles  are  directly  attached  to  this  bone. 

SuPEBiOB  Maxillary  Bone. 

The  Superior  Maxillary  is  one  of  the  most  important  bones  of  the  face  in  a 
surgical  point  of  view,  on  account  of  the  number  of  diseases  to  which  some  of  its 
parts  are  liable.  Its  minute  examination  becomes,  therefore,  a  matter  of  consi- 
derable importance.  It  is  the  largest  bone  of  the  face,  excepting  the  lower  jaw, 
and  forms,  by  its  union  with  its  fellow  of  the  opposite  side,  the  whole  of  the  up- 
per jaw.  Each  bone  assists  in  the  formation  of  three  cavities,  the  roof  of  the 
mouth,  the  floor  and  outer  wall  of  the  nose,  and  the  floor  of  the  orbit;  enters 
into  the  formation  of  two  fossae,  the  zygomatic  and  spheno-maxillary,  and  two 
fissures,  the  spheno-maxillary,  and  pterygo-maxillary.  Each  bone  presents  for 
examination  a  body  and  four  processes,  malar,  nasal,  alveolar,  and  palatine. 

The  body  is  somewhat  quadrilateral,  and  is  hollowed  out  in  its  interior  to  form 
a  large  cavity,  the  antrum  of  Highmore.  It  presents  for  examination  four  sur- 
faces, an  external  or  facial,  a  posterior  or  zygomatic,  a  superior  or  orbital,  and  an 
internal. 

The  external  or  facial  surface  {i^g,  37)  is  directed  forwards  and  outwards.  In 
the  median  line  of  the  bone,  just  above  the  incisor  teeth,  is  a  depression,  the  incisive 
or  myrtiform  fossa,  which  gives  origin  to  the  Depressor  labii  superioris  alaeque  nasi. 
Above  and  a  little  external  to  it,  the  Compressor  naris  arises.  More  external  and 
immediately  beneath  the  orbit,  is  another  depression,  the  canine  fossa,  larger  and 
deeper  than  the  incisive  fossa,  frt>m  which  it  is  separated  by  a  vertical  ridge,  the 
canine  eminence,  corresponding  to  the  socket  of  the  canine  tooth.  The  canine 
fossa  gives  origin  to  the  Levator  anguli  oris.  Above  the  canine  fossa  is  the  infr« 
orbital  foramen,  the  termination  of  the  infra-orbital  canal;  it  transmits  the  infra- 
orbital nerve  and  artery.  Above  the  infra-orbital  foramen  is  the  margin  of  the 
orbit,  which  affords  partial  attachment  to  the  Levator  labii  superioris  proprius 
muscle. 

The  posterior  or  zygomatic  surface  is  convex,  directed  backwards  and  outwards, 
and  forms  part  of  the  zygomatic  fossa.  It  presents  about  its  centre  two  or  three 
grooves  leading  to  canals  in  the  substance  of  the  bone;  they  are  termed  the  poste- 
rior dental  canals,  and  transmit  the  posterior  dental  vessels  and  nerves.  At 
the  lower  part  of  this  surface  is  a  rounded  eminence,  the  maxillary  tuberosity, 
especially  prominent  after  the  growth  of  the  wisdom-tooth,  rough  on  its  inner  side 
for  articulation  with  the  tuberosity  of  the  palate  bone.  At  the  upper  and  inner 
part  of  this  surface  is  the  commencement  of  a  groove,  which,  running  down  on  the 
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BKul  Borface  of  the  bone,  is  converted  into  a  ctmal  by  Brticnlation  with  the  paUte 
boDB,  forming  the  posterior  palatine  canal. 

The  tuperior  or  orbital  rvrface  is  thin,  emooth,  irregularly  quadrilateral,  and 
(onoB  part  of  the  floor  of  the  orbit.  It  ia  bounded  internally  by  an  irregular 
margin  which  articulatee  with  three  bonea;  in  front,  with  the  lachrymal;  in  the 
middle,  with  the  os  planum  of  the  ethmoid;  and  behind,  with  the  orbital  process 
of  the  palate  bone;  posteriorly,  by  a  smooth  rounded  edge  which  enters  into  the 
framation  of  the  apheno-maxillaiy  fissure,  and  which  sometimes  articulates  at  its 
r  extremity  with  the  orbital  plate  of  the  sphenoid;  bounded  externally  b} 

3  7. — Left  Superior  Maxillary  Bone.    Outer  Suriaoo. 
OttUr        Surface . 
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tLe  malar  process,  and  in  front  by  part  of  the  circumference  of  the  ofbit  continuouB, 
OD  the  inner  side,  with  the  nasal,  on  the  outer  side,  with  the  malar  process.  Along 
the  middle  line  of  this  surface  is  a  deep  groove,  the  infra- orbital,  for  the  passage  of 
the  infra-orbital  nerve  and  artery.  This  groove  commences  at  the  middle  of  the 
posterior  border  of  the  bone,  and,  passing  forwards,  terminates  in  a  canal  which 
■nbdivides  into  two  branches;  one  of  the  canals,  the  infro>orbital,  opens  just  below 
tbe  margin  of  the  orbit;  the  other,  the  smaller  and  most  posterior  one,  runs  in  the 
nbstance  of  the  anterior  wall  of  the  antrum;  it  is  called  the  anterior  dental,  trans- 
mitting  the  anterior  dental  vessels  and  nerves  to  the  front  teeth  of  the  upper  jaw. 
The  internal  ntrfaee  (fig.  38)  is  unequally  divided  into  two  parts  by  a  hori> 
Mntal  projection  of  bone,  the  polatine  process;  that  portion  above  the  palate-pro- 
CMS  forms  part  of  the  outer  wall  of  the  nose;  the  portion  below  tt  forms  part  of 
the  cavity  of  the  mouth.  The  superior  division  of  this  surface  presents  a  large 
inrgular  shaped  opening  leading  into  the  antrnm  of  Highmore.  At  the  upper 
IxvdFT  of  this  aperture  are  a  number  of  broken  cellular  cavities,  which,  in  the  ar> 
ticnlaled  slctill,  are  closed  in  by  the  ethmoid  and  lachrymal  bones.  Below  the 
■pertnre,  is  a  smooth  concavity  which  forms  part  of  the  inferior  meatus  of  the  nose, 
Inversed  by  a  fissure,  the  maxiUary  fissure,  which  runs  from  the  lower  part  of  the 
orifice  of  the  antrum  obliquely  downwards  and  forwards,  and  receives  the  maxillary 
focess  of  the  palate.  Behind  it,  is  a  rough  surface  which  articulates  with  the 
perpendicular  plate  of  the   palate  bone,  traversed  by  a  groove   which,  com- 
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iBwiring  near  the  middle  of  the  poBterkH'  border,  miu  obliqnelj  downmidi  and 
forwftrdB,  and  fonns,  when  completed  by  ita  articaI»tHni  with  die  pftlkte  bone,  the 
posterior  palatine  canal.  In  front  of  the  opening  in  the  antrum  is  a  deep  groore, 
converted  into  a  canal  by  the  lachiymal  and  inferior  turbinated  bonea,  and  lodging 
the  naaal  dncL  More  anteriorly  is  a  well  marked  rough  ridge,  the  inferior  turbi- 
nated crest,  for  articulation  with  the  inferior  turbinated  bone.  The  concavity 
above  this  ridge  forme  part  of  the  middle  meatus  of  the  nose,  whilst  that  below  it 
fbnuB  part  of  the  inferior  meatus.  The  inferior  division  of  this  surface  is  concave, 
rough  and  uneven,  and  perforated  hj  numerous  email  foramina  for  the  passage  of 
nutrient  vessels. 

3t. — Left  Superior  MaxiUaiy  Bone.  Inner  Surboe. 
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The  Antrufn  of  Highmore,  or  Haxillary  Sinus,  is  a  large  triangular-shaped 
cavity,  hollowed  out  of  the  body  of  the  maxillary  bone;  its  apex,  directed  out- 
wards, is  formed  by  the  malar  procees;  ita  base,  by  the  outer  wall  of  the  nose. 
Its  walls  are  everywhere  exceedingly  thin,  its  roof  being  formed  by  the  orbital 
plate,  itB  floor  by  the  alveolar  process,  bounded  in  front  by  the  facial  surface,  and 
behind  by  the  zygomatic.  Its  inner  wall,  or  base,  presente,  in  the  disarticulated 
bone,  a  large  irregular  aperture,  which  communicates  with  the  nasal  foasse.  The 
margins  of  this  aperture  arc  thin  and  ragged,  and  the  aperture  itself  is  much  con- 
tracted by  its  articulation  with  the  ethmoid  above,  the  inferior  turbinated  below, 
and  the  palate  bone  behind.  In  the  articulated  skull,  ttiia  cavity  communicates 
with  the  middle  meatus  of  the  nose  generally  by  two  small  apertures  left  between 
the  above-mentioned  bones.  Id  the  recent  state,  nanally  only  one  email  opening 
exists,  near  the  upper  part  of  the  cavity,  sufficiently  Wge  to  admit  the  end  of  a 
probe,  the  rest  being  filled  in  by  the  lining  uiembrane  of  the  sinus. 

Crossing  the  cavity  of  the  antrum  are  often  seen  several  projecting  laminse  of 
bone,  similar  to  those  seen  in  the  sinuses  of  the  cranium;  and  on  its  outer  wall  are 
the  posterior  dental  canals,  transmitting  the  posterior  dental  vessels  and  nerves  to 
the  teeth.  Projecting  into  the  floor  are  several  conical  processes,  corresponding  lo 
the  roots  of  the  first  and  second  molar  teeth;  in  some  cases,  the  floor  is  even  per- 
forated by  the  teeth  in  this  situation.  It  is  from  the  extreme  thinness  of  the  walle 
of  tbie  cavity,  that  we  are  enabled  to  explain  how  tumours,  growing  from  the 
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aatram,  encroach  upon  the  adjacent  parts,  pushing  up  the  floor  of  the  orbit  and 
displacing  the  eyeball,  projecting  inward  into  the  nose,  protruding  forwards  on  to 
the  cheek,  and  making  their  way  backwards  into  the  zygomatic  fossa,  and  down- 
wards into  the  mouth. 

The  Malar  Process  is  a  rough  triangular  eminence,  situated  at  the  angle  of 
separation  of  the  facial  from  the  zygomatic  surface.  In  front,  it  is  concave, 
forming  part  of  the  facial  surface;  behind,  it  is  also  concave,  and  forms  part  of  the 
zygomatic  fossa;  superiorly,  it  is  rough  and  serrated  for  articulation  with  the 
malar  bone;  whilst  below,  a  prominent  ridge,  marks  the  division  between  the 
facial  and  zygomatic  surfaces. 

The  Ncual  Process  is  a  thick  triangular  plate  of  bone,  which  projects  upwards, 
inwards,  and  backwards,  by  the  side  of  the  nose,  forming  its  lateral  boundary.  Its 
external  surface  is  concave,  smooth,  perforated  by  numerous  foramina,  and  gives 
attachment  to  the  Levator  labii  superior  is  alseque  nasi,  the  Orbicularis  palpebrarum, 
and  Tendo  oculi.  Its  internal  surface  forms  part  of  the  inner  wall  of  the  nares; 
it  articulates  above  with  the  frontal,  and  presents  a  rough  uneven  surface  which 
articulates  with  the  ethmoid  bone,  closing  in  the  anterior  ethmoid  cells;  below  this 
is  a  transverse  ridge,  the  superior  turbinated  crest,  for  articulation  with  the  middle 
turbinated  bone  of  the  ethmoid,  bounded  below  by  a  smooth  concavity,  which  forms 
part  of  the  middle  meatus;  below  this  is  the  inferior  turbinated  crest  (already  de- 
acribed),  for  articulation  with  the  inferior  turbinated  bone;  and  still  more  inferiorly, 
the  concavity  which  forms  part  of  the  inferior  meatus.  The  anterior  border  of  the 
nasal  process  is  thin,  and  serrated  for  articulation  with  the  nasal  bone:  its  poste- 
ricn*  border  thick,  and  hollowed  into  a  groove  for  the  nasal  duct;  of  the  two  margins 
of  this  groove,  the  inner  one  articulates  with  the  lachrymal  bone,  the  outer  one 
forming  part  of  the  circumference  of  the  orbit.  Just  where  this  border  joins  the 
orbital  surface  is  a  smaU  tubercle,  the  lachrymal  tubercle.  This  serves  as  a  guide 
to  the  surgeon  in  the  performance  of  the  operation  for  fistula  lachrymalis.  The 
lachrymal  groove  in  the  articulated  skull  is  converted  into  a  canal  by  the  lachrymal 
bone,  and  lachrymal  process  of  the  inferior  turbinated;  it  is  directed  downwards, 
and  a  little  backwards  and  outwards,  is  about  the  diameter  of  a  goose-quill,  slightly 
narrower  in  the  middle  than  at  either  extremity,  and  lodges  the  nasal  duct. 

The  Alveolar  Process  is  the  thickest  part  of  the  bone,  broader  behind  than  in 
front,  and  excavated  into  deep  cavities  for  the  reception  of  the  teeth.  These 
cavities  are  eight  in  number,  and  vary  in  size  and  depth  according  to  the  teeth 
they  contain:  those  for  the  canine  teeth  being  the  deepest;  those  for  the  molars 
being  widest,  and  subdivided  into  minor  cavities;  those  for  the  incisors  being  single, 
but  deep  and  narrow. 

The  Palate  Process^  thick  and  strong,  projects  horizontally  inwards  from  the 
inner  surface  of  the  bone.  It  is  much  thicker  in  front  than  behind,  and  forms  the 
floor  of  ^e  nares,  and  the  roof  of  the  mouth.  Its  upper  surface  is  concave  from 
side  to  side,  smooth,  and  forms  part  of  the  floor  of  the  nose.  In  front  is  seen  the 
upper  orifice  of  the  anterior  palatine  (incisor)  canal,  which  leads  into  a  fossa 
formed  by  the  junction  of  the  two  superior  maxillary  bones,  and  situated  imme- 
diately behind  the  incisor  teeth.  It  transmits  the  anterior  palatine  vessels,  the 
naso-palatine  nerves  passing  through  the  inter-maxillary  suture.  The  inferior 
surface,  also  concave,  is  rough  and  uneven,  and  forms  part  of  the  roof  of  the 
mouth.  This  surface  is  perforated  by  numerous  foramina  for  the  passage  of 
nutritious  vessels,  channelled  at  the  back  part  of  its  aveolar  border  by  a  longi- 
tudinal groove,  sometimes  a  canal,  for  the  transmission  of  the  posterior  palatine 
vessels,  and  a  large  nerve,  and  presents  little  depressions  for  the  lodgment  of  the  pala- 
tine glands.  This  surface  presents  anteriorly  the  lower  orifice  of  the  anterior  pala- 
tme  fossa.  The  outer  border  is  firmly  united  with  the  rest  of  the  bone.  The  inner 
border  is  thicker  in  front  than  behind,  raised  above  into  a  ridge,  which,  with 
the  corresponding  ridge  in  the  opposite  bone,  forms  a  groove  for  the  reception  of 
the  vomer.  The  anterior  margin  is  bounded  by  the  thin  concave  border  of  the 
opening  of  the  nose,  prolonged  forwards  internally  into  a  sharp  process,  forming, 
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with  a  Himilu  process  of  the  opposite  bone,  the  ulterior  nual  spine.  The  pos* 
terior  border  is  serrated  for  articiilation  with  the  horisontal  plate  of  the  palate 
bone. 

DevtlopmefU  (fig.  39).  This  bone  It  formed  at  such  an  early  period,  and  ossifi- 
cation prooeeds  in  it  with  such  rapidity,  that  it  has  been  found  impracticable 
hitherto  to  determine  with  accn- 
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tuey  its  number  of  centre*.  It 
appears,  however,  probable  that 
it  has  /our  centres  of  develop- 
ment, vie.,  one  for  the  nasal  aod 
facial  portions,  one  for  the  orbital 
and  malar,  one  for  the  incisive, 
and  one  for  the  palatal  portion,  in- 
cluding the  entire  palate  except 
the  incisive  segment.  The  inci- 
sive portiop  is  indicated  in  young 
bones  by  a  fissure,  which  marks 
off  a  small  segment  of  the  palate, 
including  the  two  incisor  teeth. 
In  some  animals,  this  remains 
permanently  as  a  separate  piece, 
constituting  the  intermaxillaiy 
bone;  and  in  the  human  subject, 
where  the  jaw  ia  malformed, 
a  detached  piece  is  often  found 
in  this  situation,  most  probably 
depending  upon  arrest  of  de- 
velopment of  this  centre.  The 
maxillary  sinus   appears    1 


earlier  period  than  any  of  the  other  sinuses,  its  development  commencing  about  the 
fourth  month  of  fcetal  life. 

Artievlatitms.  With  nint  bones;  two  of  the  cranium — the  frontal  and  ethmoid, 
and  with  seven  of  the  face,  vis.,  the  nasal,  malar,  lachrymal,  inferior  turbinated, 
palate,  vomer,  and  its  fellow  of  the  opposite  side.  Sometimes  it  articulates  with 
the  orbital  plate  of  the  sphenoid. 

Attaehment  o/MuieUt.  Orbicularis  palpebrarum,  Obliquos  inferior  oculi.  Leva- 
tor labii  superioris  aleque  nasi.  Levator  labii  snperioris  propriua,  Levator  anguli- 
oris,  Compressor  naris.  Depressor  aln  nasi,  Masseter,  Buccinator. 

The  LacBBTMAL  Bones. 
The  Ltwhryntal  are  the  smallest  tmd  most  fragile  of  all  the  bones  of  the  face, 
situated  at  the  front  part  of  the  inner  wall  of  the 
orbit,  and  resemble  somewhat  in  form,  thinness, 
and  sice,  a  finger-nail;  hence  they  are  termed  the 
oi»a  unffuii.  Each  bone  presents  for  examination, 
two  surfaces  and  four  borders.  The  external 
(flg.  40)  or  orbital  surface  b  divided  by  a  vertical 
ridge  into  two  parts.  The  portion  of  bone  infront 
of  this  ridge  presents  a  smooth,  concave,  longitu- 
dinal groove,  the  free  margin  of  which  unites  with 
the  nasal  process  of  the  superior  maxillary  bone, 
completing  the  lachrymal  groove.  The  upper  part 
of  this  groove  lodges  the  lachrymal  sac;  the  lower 
part  is  continuous  with  the  lachrymal  canal,  and 
lodges  the  nasal  duct  The  portion  of  bone  be- 
hind the  ridge  is  smooth,  slightly  concave,  and 
forms  part  of  the  inner  wall  of  the  orUt.     The 
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ridge,  and  part  of  the  orbital  surface  immediatelj  behind  it,  affords  attachment 
to  the  Tensor  tarsi:  it  terminates  below  in  a  small  hook-like  process,  which  articu- 
lates with  the  lachrymal  tubercle  of  the  superior  maxiUary  bone,  and  completes 
the  upper  orifice  of  die  lachrymal  canal.  It  sometimes  exists  as  a  separate  piece, 
which  is  then  called  the  lesser  lachrymal  bone.  The  internal  or  nasal  surface 
presents  a  depressed  furrow,  corresponding  to  the  elevated  ridge  on  its  outer 
surface.  The  surface  of  bone  in  front  of  this  forms  part  of  the  middle  meatus; 
and  that  behind  it  articulates  with  the  ethmoid  bone,  filling  in  the  anterior 
ethmoidal  cells.  Of  the  four  borders,  the  anterior  is  the  longest,  and  articulates 
with  the  nasal  process  of  the  superior  maxiUary  bone.  The  posterior,  thin  and 
uneven,  articulates  with  the  os  planum  of  the  ethmoid.  The  superior  border,  the 
shortest  and  thickest,  articulates  with  the  internal  angular  process  of  the  frontal 
bone.  The  inferior  is  divided  by  the  lower  edge  of  the  vertical  crest  into  two 
parts,  the  posterior  articulating  with  the  orbital  plate  of  the  superior  maxillary 
bone;  the  anterior  portion  being  prolonged  downwards  into  a  pointed  process, 
which  articulates  with  the  lachrymal  process  of  the  inferior  turbinated  bone, 
assisting  in  the  formation  of  the  lachrymal  canal. 

Development.  By  a  single  centre,  which  makes  its  appearance  soon  after  ossi- 
fication of  the  vertebrae  has  commenced. 

Articulations.  With  four  bones;  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  superior  maxillary  and  the  inferior  turbinated. 

Attachment  0/ Muscles.  The  Tensor  tarsi. 

The  Malar  Bones. 

The  Malar  are  two  email  quadrangular  bones,  situated  at  the  upper  and  outer 

part  of  the  face,  forming  the  prominence  of  the  cheek,  part  of  the  outer  wall  and  floor 

of  the  orbit,  uid  part  of  the  tem-  r  a,  xm  ^     t»  ri  a     o  -t 

-      ,    ^         \    „  ^    .  41. — Left  Malar  Bone.    Outer  Surface. 

poral  iuid  zygomatic  fossae.  £ach 

bone  presents  for  examination  an 
external  and  an  internal  surface; 
four  processes,  the  frontal,  orbital, 
maxiUary,  and  zygomatic;  and  p,^^^^^,^  ^„^ 
four  borders.  The  external  sur- ^^^^.yjji^^  ^;;^ 
face  (fig.  41)  is  smooth,  convex, 
perforated  near  its  centre  by  one 
or  two  small  apertures,  the  malar 
canals,  for  the  passage  of  small 
nerves  and  vessels,  covered  by 
the  Orbicularis  palpebrarum  mus- 
cle, and  affords  attachment  to  the 
Zygonuiticus  major  and  minor 
muscles. 

The  internal  surface  (fig.  42), 
directed  backwards  and  inwards, 
is  concave,  presenting  internally 

a  rough  triangular  surface,  for  articulation  with  the  superior  maxillary  bone;  and 
externally,  a  smooth  concave  surface,  which  forms  the  anterior  boundary  of  the  tem- 
poral fossa  above,  wider  below,  where  it  forms  part  of  the  zygomatic  fossa.  This 
surface  presents  a  little  above  its  centre  the  aperture  of  one  or  two  malar  canals,  uid 
affords  attachment  to  part  of  two  muscles,  the  temporal  above,  and  the  masseter  below. 
Of  the  four  processes,  the  frontal  is  thick  and  serrated,  and  articulates  with  the 
external  angular  process  of  the  frontal  bone.  The  orbital  process  is  a  thick  and 
strong  plate,  which  projects  backwards  from  the  orbital  margin  of  the  bone.  Its 
upper  surface,  smooth  and  concave,  forms,  by  its  junction  with  the  great  ala  of 
the  sphenoid,  the  outer  wall  of  the  orbit.  Its  under  surface,  smooth  and  convex, 
forms  part  of  the  temporal  fossa.  Its  anterior  margin  is  smooth  and  rounded, 
finrmlng  part  of  the  circumference  of  the  orbit.     Its  superior  margin,  rough,  and 
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directed  horiz<NitalIy,  ttrticulat«a  with  the  fronts  behind  Uie  external  angnlu- 
proceia.  Its  posterior  margin  is  roDgh  and  serrated,  for  articulation  with  the 
sphenoid;  internally  it  is  also  serrated  for  articulation  with  the  orbital  process  of 
the  Buperior  maxiUJuy.  At  the  angle  of  junction  of  the  sphenoid  and  maxiUaiy 
portions,  a  short  rounded  non-articular  margin  is  sometimes  seen;  this  forms  the 
■«ttriorbom,d,.frofth«.pheno.  ,.._Lrft  1W»  Bona    Im„,S«*c. 

maxillarj  fissure:  occasionally, 
no  snch  non-articnlar  surface 
exists,  theflseure being  completed 
by  the  direct  junction  of  the 
maxillary  and  sphenoid  bonea, 
or  by  the  interposition  of  a  small 
Wormian  bone  in  the  angular 
interval  between  them. 

On  the  upper  surface  of  the 
orbital  process  are  seen  the  ori- 
fices of  one  or  two  malar  canals; 
one  of  these  usually  opens  on  the      j 
posterior  surface,  the  other  (occa- 
sionally two),  on  the  facial  sur- 
face:    they    transmit    filaments 
of  the  orbital  branch  of  the  Bupe- 
rior maxillary  nerve.    The  mox- 
illary  process  is  a  rough  trian- 
gular surface,  vhich  articulates  with  the  superior  maxillary  bone.    The  xygomatie 
process,  long,  narrow,  and  serrated,  articulates  with  the  zygomatic  process  of  the 
temporal  bone.     0/lhe/our  border*,  the  superior,  or  orbital,  is  smooth,  arched, 
and  forms  a  considerable  part  of  the  circumference  of  the  orbit.     The  inferior,  or 
zygomatic,  is  continuous  with  the  lower  border  of  the  zygomatic  arch,  afibrding 
attachment  by  its  rough  edge  to  the  Masseter  muscle.     The  anterior  or  maxillary 
border  is  rough,  and  bevelled  at  the  expense  of  itx  inner  table,  to  articulate  with 
the    superior  maxillary    bono;  afibrding  attachment  by  its  onter  margin  to  the 
levator  labii  superioris  proprius,  just  at  its  point  of  Junction  with  the  superior 
maxillary.     The  posterior  or    temporal  border,  curved  like  an  italic  /,  is  con- 
tinuous above  with  the  commencement  of  the  temporal  ridge;  below,   with  the 
upper  border  of  the  zygomatic  arch;  it  afibrds  attachment  to  the  temporal  fascia. 

Development.  By  a  single  centre  of  ossification,  which  appears  at  about  the  same 
period  when  ossification  of  the  vertebra  commences. 

Artieulatioiu.  With  four  bones:  three  of  the  cTMiinm,  frontal,  sphenoid,  and 
temporal;  and  one  of  the  face,  the  superior  maxillary. 

Atkichment  of  Mutclet.  Levator  labii  superioris  proprius,  Zygomaticns  n^jor 
and  minor,  Masseter,  and  Temporal. 

The  Palate  Bokes. 

The  Palate  Bones  are  situated  at  the  posterior  part  of  the  naaal  fossss,  wedged  in 
between  the  superior  maxillary  and  the  pterygoid  process  of  the  sphenoid.  In  form 
they  are  somewhat  like  the  letter  L.  Each  bone  assists  in  the  formation  of  three  cavi- 
ties; the  floor  and  outer  wall  of  the  nose,  the  roof  of  the  mouth,  and  the  floor  of 
the  orbit;  and  enters  into  the  formatitm  of  three  foasR;  the  lygomatic,  spheno- 
maxillary, and  pterygoid.  Each  bone  consists  of  two  portions;  an  inferior  or 
horizontal  plate,  a  superior  or  vertical  plate. 

The  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  snr- 
facee  and  four  borders.  The  superior  surface,  concave  from  side  to  aide,  forms 
the  back  part  of  the  floor  of  the  nares.  The  ii^erior  surface,  slightly  concave  and 
rough,  forms  the  back  part  of  the  hard  palate.  At  its  posterior  part  may  be  seen 
a  transverse  ridge,  more  or  less  marked,  for  the  attachment  of  the  tendon  of  the 
Tensor  palati  muscle.   At  the  outer  extremity  of  this  ridge  is  a  deep  groove,  con- 


PALATE  BONE.  47 

verted  into  ft  canal  by  its  uticnlation  with  the  tubenwilr^  of  the  saperior  maxil- 
iMy  bone,  and  forming  the  posterior  palatine  canal.  Near  thii  groove,  the  orifices 
of  (me  or  two  small  canals,  accessory  posterior  palatine,  may  frequently  be  seen. 
The  anterior  border  is  serrated,  bevelled  at  the  expense  of  its  inferior  siuface,  tuid 
articnUtes  with  the  pftlate  process  of  the  superior  maxillary  bone.  The  posterior 
border  is  concave,  free,  and  serves  for  the  attachment  of  the  soft  palate.  Ita 
inner  extremity  is  sharp  and  pointed,  and  when  united  with  the  opposite  bone, 
forms  a  projecting  process,  the  posterior  nasal  spine,  for  tJie  attachment  of  the 
Aiygos  nvulffi.  The  external  border  is  united  with  the  lower  part  of  the  perpen- 
dicular plat«  almost  at  right  angles.  The  internal  border,  the  thickest,  is  serrated 
for  articulation  with  its  fellow  of  the  opposite  side;  its  superior  edge  is  raised 
into  a  ridgei,  which,  united  with  the  opposite  bone,  forms  a  groove,  in  which  the 
Tomer  is  received. 

The  Vertical  Plate  (fig.  43)  is  thin,  of  an  oblong  form,  and  directed  upwards 

ud  a  little  inwards.     It  t  » n  i  .    t>  t  .       >  tt-      /    1       j\ 

.     , „  41- — I«ft  Palate  Bone.    Internal  View  (enlarged). 

presents  two  earfoces,  an  i        o    / 

external  and  an  internal,  0''*'*^    "^'^ 

tad  four  borders. 

The  iiUemat  ntrfaee  pre- 
sents at  its  lower  part  a 
broad  shallow  depression, 
which  forms  part  of  tiie  ^*-- 
lateral  boundary  of  the  in- 
ferior meatus.  Lnmediately 
above  this  is  a  well  marked 

horizontal  ridge,  the  infe-  U^xiBarf 

nor  turbinaled    crest,  for  rrtattt 

the  articulation  of  the  in- 
ferior turbinated  bone; 
above  tluB,  a  second  broad 
riiallow  depression  may 
be  seen,  which  forms  port 
of  the  lateral  boundary  of 
tbe  middle    meatus,    sur- 

moonted  above  by  a  hori-  ho«i7ontai  tlhtk 

notal  ridge,  lees  prmninoDt 

than  the  inferior,  the  superior  turbinated  crest,  for  the  articulation  of  the  middle 
turbinated  bone.  Above  the  saperior  turbinated  crest  is  a  narrow  horizontal 
groove,  which  forms  part  of  the  superior  meatns.  The  external  snrface  is  rough 
ind  irTcgnlw  throughout  the  greater  part  of  its  extent,  for  articulation  with  the 
inner  surface  of  the  superior  maxilhiry  bone,  its  upper  and  back  part  being  smooth 
where  it  enters  into  the  formation  of  the  zygomatic  fossa;  it  is  also  smooth  in 
front,  where  it  covers  the  orifice  of  the  antrum.  This  surface  presents  towards 
it*  back  part  a  deep  groove,  converted  into  a  canal,  the  posterior  palatine,  by  its 
utieulation  with  the  superior  maxillary  bone.  It  transmits  the  posterior  pala- 
tine vessels  and  a  large  nerve.  The  anterior  border  is  thin,  irregular,  and  presents 
oppomte  the  inferior  turbinated  crest,  a  pointed  projecting  lamina,  the  maxillary 
pfocesB  of  the  palate  bone,  which  is  directed  forwards,  and  closes  in  the  lower 
•nd  back  port  of  the  opening  of  the  antrum,  being  received  into  a  fissure  that 
erists  at  the  inferior  port  of  this  apertiire.  The  posterior  border  (fig,  44)  presents 
»  deep  groove,  the  edges  of  which  are  serrated  for  articulation  with  the  ptery- 
goid process  of  the  sjAenoid.  At  the  lower  part  of  this  border  is  seen  a  pyramidal 
process  of  bone,  the  pterygoid  procru  or  tuberosity  of  the  palate,  which  is 
««ei»ed  into  the  angular  interval  between  the  two  pterygoid  plates  of  the 
•pbeooid  at  their  inferior  extremity.  This  process  presents  at  ita  bock  part 
three  grooves,  a  median  and  two  lateral  ones.  The  former  is  smooth,  and  forma 
pari  of  the  pterygoid  fossa,  afibrding  attachment  to  the  Internal  pterygoid  muscle; 
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whilst  the  lateral  grooves  are  rough  and  uneven,  for  articulation  with  the  anterior 
border  of  each  pterygoid  plate.  The  base  of  this  process,  continuous  with  the 
horizontal  portion  of  the  bone,  presents  the  apertures  of  the  accessory  descending 
palatine  canals;  whilst  its  outer  surface  is  rough,  for  articulation  with  the  inner 
surface  of  the  body  of  the  superior  maxillary  bone.  The  superior  border  of  the 
venicl  pl.t.  pre^nt.  two  weU  LrfiM.,,Bon..    Port.rior  Ti.w  (mlujrf). 

marked  processes,  separated  by  v        d    / 

an  intervening  notchor  foramen.  .  ^^t*^    A**_ 

The  an  terior,orlarger,is  called  the 
orbital  proceti;  the  posterior,  the 
tpkenoidal.  The  Orbital  ProeeM, 

directed  upwards  and  outwards,  f_^  ^^ 

is  placed  on  a  higher  level  than  < 

the  sphenoidaL     It  presents  five  Z  ^  Anetit 

surfat^  which  enclose  a  hollow  -  „^ 

cellular  cavity,  and  is  connected  >  ^.<***^ 

to  the  perpendicular  plate  by  a 
narrow    constricted    neck.     Of  , 

these    five    surfaces,    three    are  ^ 

articular,  two  non^articular,  or  ^ 

free  surfaces.  The  three  artlcu* 
lar  are  the  anterior  or  maxillary 

surface,  which  is  directed  for-  v...f^W 

wardSfOutwarda,  and  downwards, 
is  of  an  oblong  form,  and  rough 
for  articulation  with  the  superior  ""*&■ 

maxillary  bone.  The  posterior 
or  sphenoidal  surface,  is  directed 

backwards,  upwards,  and  inwards.  It  ordinarily  presents  a  small  half-oellular 
cavi^  which  communicates  with  the  sphenoidal  sinus,  and  the  margins  of  which 
are  serrated  for  articulation  with  the  vertical  part  of  the  sphenoidal  turbinated  bone. 
The  internal  or  ethmoidal  surface  is  directed  inwards,  upwards  and  forwards, 
and  articulates  with  the  lateral  mass  of  the  ethmoid  bone.  In  some  cases,  the 
cellular  cavity  above-mentioned  opens  on  this  surface  of  the  bone,  it  then  commu- 
nicates with  the  posterior  ethmoidal  cells.  More  rarely  it  opens  on  both  anrfaces, 
and  then  communicates  with  the  posterior  ethmoidal  cells,  and  the  sphenoidal 
sinus.  The  non-articular  or  free  surfaces  of  the  orbital  process  are  the  superior 
or  orbital,  directed  upwards  and  outwards,  of  a  triangular  form,  concave,  smooth, 
articulating  with  the  superior  maxillary  bone,  and  forming  the  back  part  of  the 
floor  of  the  orbit.  The  external  or  zygomatic  surface,  directed  outwards,  back- 
wards and  downwards,  is  of  an  oblong  form,  smooth,  and  forms  part  of  the 
zygomatic  fossa.  This  surface  is  separated  from  the  orbital  by  a  smooth  rounded 
border,  which  enters  into  the  formation  of  the  spheno-nutxillary  fissure. 

The  Sphenoidal  Proeeu  of  the  palate  bone  is  a  thin  compressed  plate,  much 
smaller  than  the  orbital,  and  directed  upwards  and  inwards.  It  presents  three 
surfaces  and  two  borders.  The  superior  surface,  the  smallest  of  the  three,  articu- 
lates with  the  horizontal  part  of  tiie  sjAenoidal  turbinated  bone;  it  presents  a 
groove  which  contributes  to  the  formation  of  the  pterygo-palatine  canal.  The 
internal  surface  is  concave,  and  forms  part  of  the  outer  wall  of  the  nasal  fossa. 
The  external  surface  is  divided  into  two  parts,  an  articular,  nod  a  non-articular 
portion;  the  noo -articular  portiiHi  b  smooth  and  &ee,  forming  part  of  the  zygo- 
matic fossa,  whilst  behind  is  a  rough  surface  for  articulation  with  the  inner  surface 
of  the  pterygoid  process  of  the  sphenoid.  The  anterior  border  forms  .the  posterior 
boundary  of  the  spheno- palatine  foramen.  The  posterior  border,  serrated  at  the 
expense  of  the  outer  table,  articulates  with  the  internal  surface  of  the  pterygoid 
process. 

The  orbital  and  sphenoidal  processes  are  separated  from  one  another  by  a  deep 
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notch,  which  is  converted  into  a  foramen,  the  spheno-palatine,  bj  articulalioD  with 
the  sphenoidal  turbinated  bone.  SometimeB  the  two  proceeees  are  united  above, 
and  form  between  them  a  complete  foramen,  or  the  notch  ia  croaaed  hj  one  or 
nxtre  spicuhe  of  bone,  so  as  to  form  two  or  more  foramina.  In  the  articulated 
sknll,  this  foramen  opena  into  the  back  part  of  the  outer  wall  of  the  superior 
meatus,  and  transmits  the  spheno-palatine  vessels  and  nerves. 

Development.  From  a  single  centre,  which  makes  its  appearance  at  the  angle  of 
joncttoa  of  the  two  plates  of  the  bone.  From  this  point  ossification  spreads;  in- 
wards, to  the  horizontal  plate;  downwards,  into  the  tuberosity;  and  upwards,  into 
the  vertical  plate.  In  the  fcetus,  the  horizontal  plate  is  much  longer  than  the 
vertical;  and  even  after  it  is  fullj  ossified,  the  whole  bone  ia  remarkable  for  its 


Articulatiotu.  With  seven  bones;  the  sphenoid,  ethmoid,  superior  maxillary, 
inferior  turbinated,  vomer,  opposite  palate,  and  sphenoidal  turbinated. 

Altac&nteiU  ofMutclei.  The  Tensor  palati,  Azjgoa  uvuIeb,  Internal  and  External 
pterygoid. 

The  Infebiob  Turbinated  Bones. 

The  Inferior  Turbinated  bones  are  situated  one  on  each  side  of  the  outer  wall 
of  the  nasal  foBsie.  Each  bone  consists  of  a  layer  of  thin  'spongy' bone,  curled  upon 
iteelf  like  a  scroll,  hence  its  name  'turbinated;'  and  extending  horizontally  acrosa 
the  outer  wall  of  the  nasal  fossa,  immediately  below  the  orifice  of  the  antrum. 
Each  Iwne  presents  two  surfaces,  two  borders,  and  two  extremities. 

The  tittemo/  turfaee  (fig.  45)  is  convex,  perforated  by  numerous  apertures,  and 
traversed  by  longitudinal    grooves 

and    canals    for    the    lodgment   of  ^s.— Right  Inferior  Turliinated  Bon& 

arteriea  and  veins.     In  the  recent  Inner  Surface, 

state  it  ia  covered  by  the  lining 
membrane  of  the  nose.  The  exter- 
nal mr/aee  is  concave  (fig.  46),  and 
tonax  part  of  the  inferior  meatus. 
Its  upper  border  is  thin,  irregular, 
and  connected  to  various  bones 
along  the  outer  wall  of  the  nose. 
It  may  be  divided  into  three  por- 
tions; of  these,  the  anterior  articu- 
lates with  the   inferior    turbinated 

crest  of  the  superior  maxillary  bone;  the  posterior  with  the  inferior  turbinated 
crest  of  the  palate  bone;  the  middle  portion  of  the  superior  t>order  presents  tliree 
well  marked  processes,  which  vary  much 
in  their  size    and    form.     Of  these  the 
anterior  and  smallest,  is  situated  at  the 
junction  of  the  anterior  fourth  with  the 
posterior  three-fourths  of  the  l>one;  it  is 
•mall  and  pointed,  and  is  called  the  la- 
chrymal proeetM,  for  it  articulates  with  the 
anterior  inferior  angle  of  the  lachrymal 
bone,  and  by  its  margins,  with  the  groove 
on  the  back  of  the  nasal  procesB  of  the  su- 
perior maxillary,  and  thus  assists  in  forming  the  lachrymal  canal.     At  the  junction 
of  the  two  middle  fourths  of  the  bone,  but  encroacliing  on  the  latter,  a  broad  thin 
plate,  the  ethmoidal  proce*s,  ascends  to  join  the  unciform  process  of  the  ethmoid; 
from  the  lower  border  of  this  process,  a  thin  lamina  of  bone  curves  downwards 
and  oalwvds,  hooking  over  the  lower  edge  of  the  orifice  of  the  antrum,  which 
it  narrows  below;  it  is  called  the  maxillary  process,  and  fixes  the  l>one  firmly  on 
to  the  oat«r  wall  of  the  nasal  fossa.    The  inferior  border  ia  free,  thick  and  cellular 
in  structure,  more  especially  in  the  centre  of  the  bone.     Both  extremities  are 


so 
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more  or  less  narrow  and  pointed.  If  the  bone  is  held  bo  that  Its  ooter  concaye 
surface  is  directed  backwards  (i.e.,  towards  the  holder),  and  its  superior  border, 
from  which  the  lachrymal  and  ethmoidal  processes  project,  upwards,  the  lachrymal 
process  will  be  directed  to  the  side  to  which  the  bone  belongs. 

Development  By  a  single  centre  which  makes  its  appearance  about  the  middle 
of  foetal  life. 

ArHcuUuions.  With  four  bones;  one  of  the  cranium,  the  ethmoid,  and  three  of 
the  face,  the  superior  maxillary,  lachrymal  and  palate. 

No  muscles  are  attached  to  this  bone. 

The  Yomeb. 

The  Vomer  {&g.  47.)  is  a  single  bone,  situated  vertically  at  the  back  part  of  the 
nasal  foss®,  and  forming  part  of  the  septum  of  the  nose.  It  is  thin,  somewhat 
like  a  ploughshare  in  form,  but  it  varies  in  different  individuals,  being  frequently 
bent  to  one  or  the  other  side; 
it  presents  for  examination 
two  surfaces  and  four  borders. 
The  lateral  surfaces  are 
smooth,  marked  with  small 
furrows  for  the  lodgment  of 
blood-vessels,  and  by  a  groove 
on  each  side,  sometimes  a 
canal,  the  naso-palatine,  which 
runs  obliquely  downwards  and  jr 

forwards  to  the  intermaxillary      ^VyC' 
suture  between  the  two  ante-  ^/  f\ 
rior  palatine  canals;  it  trans- 
mits the  naso-palatine  nerve.      ^^i^Ts — jT^S^*** 
The  superior  border,  the  thick-  *^ 

est,  presents  a  deep  groove,  bounded  on  each  side  by  a  horizontal  projecting  ala  of 
bone;  the  groove  receives  the  rostrum  of  the  sphenoid,  whilst  the  als  are  over- 
lapped and  retained  by  laminas  which  project  from  the  under  surface  of  the  body  of 
the  sphenoid  at  the  base  of  the  pterygoid  processes.  At  the  anterior  part  of  the 
groove  a  fissure  is  left  for  the  transmission  of  blood-vessels  to  the  substance  of  the 
bone.  The  inferior  border,  the  longest,  is  broad  and  uneven  in  front,  where  it  arti- 
culates with  the  two  superior  maxillary  bones;  thin  and  sharp  behind  where  it 
joins  with  the  palate  bones.  The  upper  half  of  the  anterior  border  usually  pre- 
sents two  laminie  of  bone,  which  receive  between  them  the  perpendicular  plate  of 
the  ethmoid,  the  lower  half  consisting  of  a  single  rough  edge,  also  occasionally 
channelled,  which  is  imited  to  the  triangular  cartilage  of  the  nose.  The  posterior 
border  is  free,  concave,  and  separates  the  nasal  fosss  from  one  another  behind. 
It  is  thick  and  bifid  above,  thin  below. 

Development,  The  vomer  at  an  early  period  consists  of  two  lamina  united  below, 
but  separated  above  by  a  very  considerable  interval.  Ossification  commences  in 
it  at  about  the  same  period  as  in  the  vertebra. 

Articulations.  With  six  bones;  two  of  the  cranium,  the  sphenoid  and  ethmoid; 
and  four  of  the  face,  the  two  superior  maxillary,  the  two  palate  bones,  and  with 
the  cartilage  of  the  septum. 

The  vomer  has  no  muscles  attached  to  it. 

The  Infebiob  Maxillabt  Bone. 

The  Inferior  Mcueillary  Bone,  the  largest  and  strongest  bone  of  the  face,  serves 
for  the  reception  of  the  inferior  teeth.  It  consists  of  a  curved  horizontal  portion, 
the  body,  and  of  two  perpendicular  portions,  the  rami,  which  join  the  former  nearly 
at  right  angles  behind. 

The  Horizontal  portion,  or  body  (fig.  48),  is  convex  in  its  general  outline,  and 
curved  somewhat  like  a  horse-shoe.     It  presents  for  examination  two  surfiaoes 
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and  two  borders.  The  External  Surface  Is  conyex  from  side  to  side,  concave  from 
above  downwards.  In  the  median  line  is  a  well  marked  vertical  ridge,  the  sym- 
physis; it  extends  from  the  upper  to  the  lower  border  of  the  bone,  and  indicates 

4S. — Inferior  Maxillary  Bone.    Outer  SurfiEU)e.    Side  View. 
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the  point  of  junction  of  the  two  pieces  of  which  the  bone  is  composed  at  an  early 
period  of  life.  The  lower  part  of  the  ridge  terminates  in  a  prominent  triangular 
eminence,  the  mental  process.  On  either  side  of  the  symphysis,  just  below  the 
roots  of  the  incisor  teeth,  is  a  depression,  the  incisive  fossa,  for  the  attachment  of 
the  Levator  menti;  and  still  more  externally,  a  foramen,  the  mental  foramen,  for 
the  passage  of  the  mental  nerve  and  artery.  This  foramen  is  placed  just  below 
the  root  of  the  second  bicuspid  tooth.  Running  outwards  from  the  base  of  the 
mental  process  on  each  side,  is  a  well  marked  ridge,  the  external  oblique  line. 
This  ridge  is  at  first  nearly  horizontal,  but  afterwards  inclines  upwards  and  back- 
wards, and  is  continuous  with  the  anterior  border  of  the  ramus;  it  affords  attach- 
ment to  the  Depressor  labii  inferioris  and  Depressor  anguli  oris,  below  it,  to  the 
Plmtysma  myoides. 

Tlie  Internal  Surface  (fig.  49)  is  concave  from  side  to  side,  convex  from  above 
downwards.  In  the  middle  line  is  an  indistinct  linear  depression,  corresponding  to 
the  symphysis  externally;  on  either  side  of  this  depression,  just  below  its  centre, 
are  four  prominent  tubercles,  placed  in  pairs,  two  above  and  two  below;  they  are 
called  the  genial  tubercles^  and  afford  attachment,  the  upper  pair  to  the  Grenio-hyo- 
glossi  muscles,  the  lower  pair  to  the  Grenio-hyodei  muscles.  Sometimes  the 
tubercles  on  each  side  are  blended  into  one,  or  they  all  imite  into  an  irregular 
eminence  of  bone,  or  nothing  but  an  irregularity  may  be  seen  on  the  surface  of 
the  bone  at  this  part.  On  either  side  of  the  genial  tubercles  is  an  oval  depression, 
the  sublingual  fossa,  for  lodging  the  sublingual  gland;  and  beneath  it  a  rough 
depreseioo  on  each  side,  which  gives  attachment  to  the  ulterior  belly  of  the  Digas- 
tric muscle.  At  the  back  part  of  the  sublingual  fossa,  the  internal  oblique  line 
(mylo-hyoidean)  conmiences;  it  is  faintly  marked  at  its  conmiencement,  but  becomes 
aore  distinct  as  it  passes  upwards  and  outwards,  and  is  especially  prominent 
opposite  the  two  last  molar  teeth;  it  divides  the  lateral  surface  of  the  bone  into 
two  portions,  and  affords  attachment  throughout  its  whole  extent  to  the  Mylo-hyoid 
muscle,  the  Superior  constrictor  being  attached  above  its  posterior  extremity, 
never  the  alveolar  margin.  The  portion  of  bone  above  this  ridge  is  smooth,  and 
covered  by  the  mucous  membrane  of  the  mouth;  whilst  that  below  it  presents  an 
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oblong  deprcBBion,  wider  behind  than  in  front,  the  anbrnaxilluy  fosea,  for  the  lodg- 
ment of  the  submaxillary  gland.    The  superior  or  alveolar  border  is  wider,  and  ita 
margins  thicker  behind  than  in  front.     It  is  hollowed  into  aumerous  cavitiee,  for  the 
49.— Inferior  Maxillary  Bone.    Inner  Surfue.    Side  View. 


reception  of  the  teeth ;  those  are  sixteen  tn  number,  and  vary  in  depth  and  size  accord- 
ing to  the  teeth  which  they  contain.  At  an  early  period  of  life,  before  the  emption 
of  the  laeth,  the  alveolar  process  is  proportionally  larger  and  deeper  than  in  the  adult, 
and  the  chief  part  of  the  body  is  above  the  oblique  line.  In  adult  life  the  base  of 
the  bone  attuns  its  maximum  of  development.  In  old  age,  on  the  contrary,  after 
the  loss  of  the  teeth,  the  alveolar  process  becomes  absorbed,  and  the  chief  part 
of  the  body  is  that  which  exists  below  the  oblique  line.  At  this  period,  the  dental 
canal  and  mental  foramen  are  sitnated  close  to  the  upper  border  of  the  bone.  The 
tn/enbr  (order,  longer  than  the  superior,  and  thicker  in  front  than  behind,  is  rounded; 
it  presents  a  shallow  groove,  just  where  the  body  joins  the  ramus,  over  which  the 
facial  artery  turns. 

The  Perpendicular  Portiont,  or  Bami,  are  of  a  quadrilateral  form,  and  differ 
in  their  direction  at  various  periods  of  life.  In  the  fostue,  they  are  almost  parallel 
with  the  body;  in  youth  they  ore  oblique;  in  manhood  tfaey  are  nearly  vertical, 
joining  the  body  at  almost  a  right  angle.  In  old  age,  after  the  toss  of  the  teeth, 
they  again  decline  and  assume  an  oblique  direction.  Each  ramus  presents  for 
examination  two  surfaces,  four  borders,  and  two  processes.  The  external  surface 
is  flat,  marked  with  ridges,  and  gives  attachment  throughout  nearly  the  whole  of 
its  extent  to  the  Masseter  muscle.  The  internal  sur/aee  presents  about  its  centre 
the  oblique  aperture  of  the  inferior  dental  canal,  for  the  passt^  of  the  inferior  dental 
vessels  and  nerve.  The  margins  of  this  opening  are  irregular,  and  present  in  front 
a  prominent  ridge,  surmounted  by  a  sharp  spine,  which  gives  attachment  to  the 
internal  lateral  ligament  of  the  lower  jaw;  and  at  its  lower  and  back  part  is 
seen  a  notch  leading  to  a  groove,  which  runs  obliquely  downwards  tA  the  pos- 
terior extremity  of  the  submaxillary  fossa;  this  groove  is  the  mylo-hyoidean,  and 
lodges  the  mylo-hyoid  vessels  and  nerve;  behind  the  groove  is  a  rough  surface, 
for  the  insertion  of  the  Internal  pterygoid  muscle.  The  inferior  dental  canal 
dt^Hcpnds  obliquely  downwards  and  forwards  in  the  substance  of  the  ramus,  and 
then  horizontally  forwards  in  the  body;  it  Is  here  placed  under  the  alveoli,  with 
which  it  communicates  by  small  openings.     On   arriving  at  the  incisor  teeth,  it 
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tarns  back  to  communicate  with  the  mental  foramen,  giving  off  two  small  canals, 
which  run  forward,  to  be  lost  in  the  cancellous  tissue  of  the  bone  beneath  the  in- 
cisor teeth.  This  canal,  in  the  posterior  two-thirds  of  the  bone,  runs  nearest  the 
internal  surface  of  the  jaw;  and  in  the  anterior  third,  nearer  its  external  surface. 
Its  walls  are  composed  of  compact  tissue  at  either  extremity,  cancellous  in  the  centre. 
It  contains  the  inferior  dental  vessels  and  nerve,  from  which  branches  are  distributed 
to  the  teeth  through  the  smdll  apertures  at  the  bases  of  the  alveoli.  The  superior 
border  is  thin,  and  presents  two  processes,  separated  by  a  deep  concavi^,  the 
sigmoid  notch.  Of  these  processes,  the  anterior  is  the  coronoid,  the  posterior  the 
condyloid. 

The  Coronoid  Process  is  a  thin,  flattened,  triangular  eminence  of  bone,  which 
varies  in  length  in  different  subjects.  Its  external  surface  is  smooth,  and  affords 
attachment  to  the  masseter  and  temporal  muscles.  Its  internal  surface  gives 
attachment  to  the  temporal  muscle,  and  presents  the  commencement  of  a  longitu- 
dinal ridge,  which  is  continued  to  the  posterior  part  of  the  alveolar  process.  In 
front  of  this  ridge  is  a  deep  groove,  continued  below  on  to  the  outer  side  of  the 
alveolar  process;  this  ridge  and  part  of  the  groove  afford  attachment  above  to 
the  Temporal,  below  to  the  Buccinator  muscle. 

The  Condyloid  Process^  shorter  but  thicker  than  the  coronoid,  consists  of  two 
portions;  the  condyle,  and  the  constricted  portion  which  supports  the  condyle,  the 
neck.  The  condyle  is  of  an  oval  form,  its  long  axis  being  transverse,  and  placed 
in  such  a  manner  that  its  outer  end  is  a  little  more  forward  and  a  little  higher 
than  its  inner.  It  is  convex  from  before  backwards,  and  from  side  to  side,  the 
articular  surface  extending  further  on  the  posterior  than  on  the  anterior  surface. 
The  neck  of  the  condyle  is  flattened  from  before  backwards.  Its  posterior  surface 
is  convex;  its  anterior  is  hollowed  out  on  its  inner  side  by  a  depression  (the 
pterygoid  fossa),  for  the  attachment  of  the  External  pterygoid.  The  lower  border 
of  the  ramus  is  thick,  straight,  and  continuous  with  the  body  of  the  bone.  At  its 
junction  with  the  posterior  border  is  the  angle  of  the  jaw,  which  is  somewhat  everted, 
rough  on  each  side  for  the  attachment  of  the  masseter  externally,  and  the  internal 
pterygoid  internally,  and,  between  them,  serving  for  the  attachment  of  the  stylo- 
maxillary  ligament.  The  anterior  border  is  thin  above,  thicker  below,  and  continu- 
ous with  the  external  oblique  line.  The  posterior  border  is  thick,  smooth,  and 
rounded,  and  covered  by  the  parotid  gland. 

The  Sigmoid  Notch,  separating  the  two  processes,  is  a  deep  semilunar  depres- 
sion, crossed  by  the  masseteric  artery  and  nerve. 

Development.  This  bone  is  formed  at  such  an  early  period  of  life,  before,  indeed, 
any  other  bone  excepting  the  clavicle,  that  it  has  been  found  impossible  at  present 
to  determine  its  earliest  condition.  It  appears  probable,  however,  that  it  is  deve- 
loped by  two  centres,  one  for  each  lateral  half,  the  two  segments  meeting  at  the 
symphysis,  where  they  become  united.  Additional  centres  have  also  been  described 
for  the  coronoid  process,  the  condyle,  the  angle,  and  the  thin  plate  of  bone,  which 
forms  the  inner  side  of  the  alveolus.  At  birth  it  consists  of  two  lateral  halves. 
These  join  at  the  symphysis  at  the  end  of  the  first  year;  but  a  trace  of  separation 
at  their  upper  part  is  seen  at  the  commencement  of  the  second  year. 

Articulations,  With  the  glenoid  fossse  of  the  two  temporal  bones. 

Attachment  of  Muscles,  By  its  external  surface,  commencing  at  the  symphysis, 
and  proceeding  backwards;  Levator  menti.  Depressor  labii  inferioris.  Depressor 
anguli  oris,  Platysma  myoides.  Buccinator,  Masseter.  By  its  internal  surface,  com- 
mencing at  the  same  point;  Genio-hyo-glossus,  Genio-hyoideus,  Mylo-hyoideus, 
Digas^c,  Superior  constrictor.  Temporal,  Internal  pterygoid.  External  pterygoid. 

Abticulations  of  the  Cranial  Bones. 

The  bones  of  the  cranium  and  face,  are  connected  to  each  other  by  means  of 
sutures.  The  Cranial  Sutures  may  be  divided  into  three  sets:  I.  Those  of  the 
vertex  of  the  skull.     2.  Those  at  the  side  of  the  skull.     3.  Those  at  the  base. 
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The  sntures  at  the  vertex  of  the  skull  are  three,  the  sagittal,  coronal,  and 
lambdoid. 

The  Sagittal  Suture  (sagitta^  an  arrow)  is  formed  hj  the  junction  of  the  two 
parietal  bones,  and  extends  from  the  middle  of  the  frontal  bone,  backwards  to  the 
superior  angle  of  the  occipital.  In  childhood,  and  occasionally  in  the  adult,  when 
the  two  halves  of  the  frontal  bone  are  not  united,  it  is  continued  forwards  to  the 
root  of  the  nose.  This  suture  sometimes  presents,  near  its  posterior  extremity,  the 
parietal  foramen  on  each  side;  and  in  front,  where  it  joins  the  coronal  suture,  a 
space  is  occasionally  left,  which  encloses  a  large  Wormian  bone. 

The  Coronal  Suture  extends  transversely  across  the  vertex  of  the  skull,  and 
connects  the  frontal  with  the  parietal  bones.  It  commences  at  the  extremity  of 
the  great  wing  of  the  sphenoid  on  one  side,  and  terminates  at  the  same  point  on 
the  opposite  side.  The  dentations  of  this  suture  are  more  marked  at  the  sides  than 
at  the  summit,  and  are  so  constructed  that  the  frontal  rests  on  the  parietal  above, 
whilst  laterally  the  parietal  supports  the  frontal. 

The  Lambdoid  Suture^  so  called  from  its  resemblance  to  the  Greek  letter  \ 
connects  the  occipital  with  the  parietal  bones.  It  commences  on  each  side  at  the 
angle  of  the  mastoid  portion  of  the  temporal  bone,  and  inclines  upwards  to  the  end 
of  the  sagittal  suture.  The  dentations  of  this  suture  are  very  deep  and  distinct, 
and  are  often  interrupted  by  several  small  Wormian  bones. 

The  sutures  at  the  side  of  the  skull  are  also  three  in  number;  the  spheno-parietal, 
squamo-parietal,  and  masto-parietal.  They  are  subdivisions  of  a  single  suture, 
formed  between  the  lower  border  of  the  parietal,  and  the  temporal  and  sphenoid 
bones,  and  extending  from  the  lower  end  of  the  lambdoid  suture  behind,  to  the  lower 
end  of  the  coronal  suture  in  frt)nt. 

The  Spheno-parietal  is  very  short,  and  formed  by  the  tip  of  the  great  wing  of 
the  sphenoid,  and  the  anterior  inferior  angle  of  the  parietal  bone. 

The  Sguamo'parietal^  or  squamous  suture,  is  arched.  It  is  formed  by  the  squa- 
mous portion  of  the  temporal  bone  overlapping  the  middle  division  of  the  lower 
border  of  the  parietal. 

The  Masto-parietal  is  a  short  suture,  deeply  dentated,  formed  by  the  posterior 
inferior  angle  of  the  parietal,  and  the  superior  border  of  the  mastoid  portion  of 
the  temporaL 

The  sutures  at  the  base  of  the  skull  are  the  basilar  in  the  centre,  and  on  each 
side,  the  petro-occipital,  the  masto-occipital,  the  petro-sphenoidal,  and  the  squamo- 
sphenoidal. 

The  Basilar  Suture  is  formed  by  the  junction  of  the  basilar  surface  of  the 
occipital  bone  with  the  posterior  surface  of  the  body  of  the  sphenoid.  At  an 
early  period  of  life  a  thin  plate  of  cartilage  exists  between  these  bones,  but  in  the 
adult  they  become  inseparably  united.  Between  the  outer  extremity  of  the  basilar 
suture,  and  the  termination  of  the  lambdoid,  an  irregular  suture  exists  which  is 
subdivided  into  two  portions.  The  inner  portion,  formed  by  the  union  of  the 
petrous  part  of  the  temporal,  with  the  occipitid  bone,  is  termed  the  petro-occipitaL 
The  outer  portion,  formed  by  the  junction  of  the  mastoid  part  of  the  temporal  with 
the  occipital,  is  called  the  masto-occipital.  Between  the  bones  forming  the  petro- 
occipital  suture,  a  thin  plate  of  cartilage  exists;  in  the  masto-occipital  is  occa- 
sionally found  the  opening  of  the  mastoid  foramen.  Between  the  outer  extremity 
of  the  basilar  suture  and  the  spheno-parietal,  an  irregular  suture  may  be  seen 
formed  by  the  union  of  the  sphenoid  with  the  temporal  bone.  The  inner  and 
smaller  portion  of  this  suture  is  termed  the  petro-sphenoidal;  it  is  formed  between 
the  petrous  portion  of  the  temporal,  and  the  great  wing  of  the  sphenoid;  the 
outer  portion,  of  greater  length,  and  arched,  is  formed  between  the  squamous  por- 
tion of  the  temporal  and  the  great  wing  of  the  sphenoid,  it  is  called  the  squamo- 
sphenoidaL 

The  cranial  bones  are  connected  with  those  of  the  face,  and  the  facial  with  each 
other,  by  numerous  sutures,  which,  though  distinctly  marked,  have  received  no 
special  names.     The  only  remaining  suture  deserving  especial  consideration  is  the 
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transverse.  This  extends  across  the  upper  part  of  the  face,  and  is  formed  by  the 
junction  of  the  frontal  with  the  facial  bones;  it  extends  from  the  external  angular 
process  of  one  side,  to  the  same  point  on  the  opposite  side,  and  connects  the  frontal 
with  the  malar,  the  sphenoid,  the  ethmoid,  the  lachrymal,  the  superior  maxillary, 
and  the  nasal  bones  on  each  side. 

Thb  Skull. 

The  Skull,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 
described,  when  considered  as  a  whole,  is  divisible  into  five  regions;  a  superior 
region  or  vertex,  an  inferior  region  or  base,  two  lateral  regions,  and  an  anterior 
region,  the  face. 

The  Superior  Region,  or  vertex,  presents  two  surfaces,  and  external  and  an 
intffliial.  The  External  Surface  is  bounded  in  front  by  the  nasal  eminences,  and 
superciliary  ridges;  behind,  by  the  occipital  protuberance  and  superior  curved  lines 
of  the  occipital  bone,  laterally,  by  an  imaginary  line  extending  from  the  outer  end 
of  the  superior  curved  line,  along  the  temporal  ridge,  to  the  external  angular  pro- 
cess of  the  frontal.  This  surface  includes  the  vertical  portion  of  the  frontal,  the 
greater  part  of  the  parietal,  and  the  superior  third  of  the  occipital  bone;  it  is 
smooth,  convex,  of  an  elongated  oval  form,  crossed  transversely  by  the  coronal 
suture,  and  from  before  backwards  by  the  sagittal,  which  terminates  behind  in  the 
lambdoid.  From  before  backwards  may  be  seen  the  frontal  eminences  and  remains 
of  the  suture  connecting  the  two  lateral  halves  of  the  frontal  bone;  on  each  side  of 
the  sagittal  suture  is  the  parietal  foramen  and  parietal  eminence,  and  still  more 
posteriorly  the  smooth  convex  surface  of  the  occipital  bone. 

The  Internal  Surface  of  the  vertex  is  concave,  presents  eminences  and  de- 
pressions for  the  convolutions  of  the  brain,  and  numerous  furrows  for  the  lodgment 
of  branches  of  the  meningeal  arteries.  Along  the  middle  line  of  this  surface  is  a 
longitudinal  groove,  narrow  in  front,  where  it  terminates  in  the  frontal  crest, 
broader  behind;  it  lodges  the  superior  longitudinal  sinus,  and  its  margins  afford 
attachment  to  the  falx  cerebri.  On  either  side  of  it  are  several  depressions  for  the 
Pacchionian  bodies,  and  at  its  back  part,  the  internal  openings  of  the  parietal 
foramina.  This  surface  is  also  crossed  in  front  by  the  coronal  suture;  from  before 
backwards,  by  the  sagittal;  behind,  by  the  lambdoid. 

Base  of  the  Skull. 

The  Inferior  Region^  or  base  of  the  skull  presents  two  surfaces,  an  internal  or 
eerebral,  and  an  external  or  basilar. 

The  Intemaly  or  Cerebral  Surface  (fig.  50.),  is  divisible  into  three  parts,  or 
foess,  called  the  anterior^  middle^  and  posterior  fossse  of  the  cranium. 

The  Anterior  Fossa  is  formed  by  the  orbital  plate  of  the  frontal,  the  cribriform 
plate  of  the  ethmoid,  the  ethmoidal  process  and  lesser  wing  of  the  sphenoid.  It 
is  the  most  elevated  of  the  three  fossae,  convex  on  each  side  where  it  corresponds 
to  the  roof  of  the  orbits,  concave  in  the  median  line  in  the  situation  of  the  cribri- 
form plate  of  the  ethmoid.  It  is  traversed  by  three  sutures,  the  ethmoido-frontal, 
ethmo-sphenoidal,  and  fronto-sphenoidal,  and  lodges  the  anterior  lobes  of  the  cere- 
brum. It  presents  in  the  median  line  from  before  backwards,  the  conmiencement  of 
the  groove  for  the  superior  longitudinal  sinus,  and  crest  for  the  attachment  of  the  falx 
cerebri;  the  foramen  coecum,  this  aperture  is  formed  by  the  frontal  and  crista  galli 
of  the  ethmoid,  and  if  pervious,  transmits  a  small  vein  from  the  nose  to  the  superior 
longitudinal  sinus.  Behind  the  foramen  coecum  is  the  crista  galli,  the  posterior 
margin  of  which  affords  attachment  to  the  falx  cerebri.  On  either  side  of  the 
crista  galli  is  the  olfactory  groove,  which  supports  the  bulb  of  the  olfactory  nerves, 
perforated  by  the  three  sets  of  orifices  which  give  passage  to  its  filaments;  and  in 
front  by  a  slit-like  opening,  which  transmits  the  nasal  branch  of  the  ophthalmic 
nerve.  On  each  side  are  the  internal  openings  of  the  anterior  and  posterior 
ethmoidal  foramina,  the  former,  situated  about  the  middle  of  its  outer  margin, 
transmitting  the  nasal  nerve,  which  runs  in  a  groove  along  its  surface,  to  the  slit- 


56  OSTEOLOGY. 

like  opening  above  mentioned;  whilst  the  latter,  the  posterior  ethmoidal  foramen, 
opens  at  the  back  part  of  this  margin  nnder  cover  of  a  projecting  lamina  of  the 

50. — Baae  of  Skull.    Inner  (v  Cerebral  Surfue. 


niim  fir  CatMi 

MtatmiAmiL 

SUtfr 


»>pheaoid,  it  tranemite  the  posterior  ethmoidal  arterji  and  voin  to  the  posterior 
etiimoidal  cells.  Further  back  in  the  middle  line  is  the  ethmoidal  spine,  bounded 
behind  by  an  elevated  ridge,  separating  a  longitudinal  groove  on  each  side  which 
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support  the  olfactoiy  nerves.  The  anterior  fossa  presents  laterally  eminences  and 
depressions  for  the  convolutions  of  the  brain,  and  grooves  for  the  lodgment  of 
the  anterior  meningeal  arteries. 

The  Middle  Fosscty  somewhat  deeper  than  the  preceding,  is  narrow  in  the  middle, 
and  becomes  wider  as  it  expands  laterally.  It  is  bounded  in  front  by  the  poste- 
rior margin  of  the  lesser  wing  of  the  sphenoid,  the  anterior  clinoid  process,  and  the 
anterior  margin  of  the  optic  groove;  behind,  by  the  petrous  portion  of  the  temporal, 
and  basilar  suture;  externally,  by  the  squamous  portion  of  the  temporal,  and 
anterior  inferior  angle  of  the  parietal  bone,  and  is  divided  into  two  lateral  parts 
by  the  sella  Turcica.  It  is  traversed  by  four  sutures,  the  squamous,  spheno-parietal, 
spheno-temporal,  and  petro-sphenoidal. 

In  the  middle  line,  from  before  backwards,  is  the  optic  groove,  which  supports 
the  optic  commissure,  terminating  on  each  side  in  the  optic  foramen,  for  the 
passage  of  the  optic  nerve  and  ophthalmic  artery,  behind  is  seen  the  olivary 
process,  and  laterally  the  anterior  clinoid  processes,  which  afford  attachment  to 
the  folds  of  the  dura  mater,  which  form  the  cavernous  sinus.  In  the  centre  of  the  middle 
fossa  is  the  sella  Turcica,  a  deep  depression,  which  lodges  the  pituitary  gland, 
bounded  in  front  by  a  small  eminence  on  either  side,  the  middle  clinoid  process, 
and  behind  by  a  broad  square  plate  of  bone,  surmounted  at  each  superior  angle 
by  a  tubercle,  the  posterior  clinoid  process;  beneath  the  latter  process  is  a  groove, 
for  the  lodgment  of  the  sixth  nerve.  On  each  side  of  the  sella  Turcica  is  the 
cavernous  groove;  it  is  broad,  shallow,  and  curved  somewhat  like  the  italic  letter 
J;  it  conmiences  behind  at  the  foramen  lacerum  medium,  and  terminates  on  the 
inner  side  of  the  anterior  clinoid  process.  This  groove  lodges  the  cavernous  sinus, 
the  internal  carotid  artery,  and  the  orbital  nerves.  The  sides  of  the  middle  fossa 
are  of  considerable  depth;  they  present  eminences  and  depressions  for  the  middle 
lobes  of  the  brain,  and  grooves  for  lodging  the  branches  of  the  middle  meningeal 
artery;  these  commence  on  the  outer  side  of  the  foramen  spinosum,  and  consist  of 
two  large  branches,  an  anterior  and  a  posterior;  the  former  passing  upwards  and 
forwards  to  the  anterior  inferior  angle  of  the  parietal  bone,  the  latter  passing 
upwards  and  backwards.  The  following  foramina  may  also  be  seen  from  before 
backwards.  Most  anteriorly  is  the  foramen  lacerum  anterius,  or  sphenoidal  fissure, 
formed  above  by  the  lesser  wing  of  the  sphenoid;  below,  by  the  greater  wing; 
internally,  by  the  body  of  the  sphenoid;  and  completed  externally  by  the  orbital 
plate  of  the  frontal  bone.  It  transmits  the  third,  fourth,  the  three  branches  of 
the  ophthalmic  division  of  the  fifth,  the  sixth  nerve,  and  the  ophthalmic  vein. 
Behind  the  inner  extremity  of  the  sphenoidal  fissure  is  the  foramen  rotundum,  for 
the  passage  of  the  second  division  of  the  fifth  or  superior  maxillary  nerve;  still 
more  posteriorly  is  seen  a  small  orifice,  the  foramen  Yesalii;  this  opening  is  situ- 
ated between  the  foramen  rotundum  and  ovale,  a  little  internal  to  both;  it  varies 
in  size  in  different  individuals,  and  transmits  a  small  vein.  It  opens  below  in 
the  pterygoid  fossa,  just  at  the  outer  side  of  the  scaphoid  depression.  Poste- 
riorly and  externally  is  the  foramen  ovale,  which  transmits  the  third  division  of 
the  fifth  or  inferior  maxillary  nerve,  the  small  meningeal  artery,  and  the  small 
petrosal  nerve.  On  the  outer  side  of  the  foramen  ovale  is  the  foramen  spinosum, 
for  the  passage  of  the  middle  meningeal  artery ;  and  on  the  inner  side  of  the  foramen 
ovale,  the  foramen  lacerum  medium.  This  aperture  in  the  recent  state  is  filled  up 
with  cartilage.  On  the  anterior  surface  of  the  petrous  portion  of  the  temporal 
bone  is  seen  from  without  inwards,  the  eminence  caused  by  the  projection  of  the 
superior  semicircular  canal,  the  groove  leading  to  the  hiatus  Fallopii,  for  the 
transmission  of  the  petrosal  branch  of  the  Vidian  nerve;  beneath  it,  the  smaller 
groove,  for  the  passage  of  the  smaller  petrosal  nerve;  and  near  the  apex  of  the 
bone,  the  depression  for  the  semilunar  ganglion,  and  the  orifice  of  the  carotid  canal, 
f(*  the  passage  of  the  internal  carotid  artery  and  carotid  plexus  of  nerves. 

The  Posterior  Fossa^  deeply  concave,  is  the  largest  of  the  three,  and  situated 
on  a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  occipital,  the 
petrous  and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of 
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the  parietal  bones;  Is  crossed  by  three  sutures,  the  petro-occipital,  masto-occipital, 
and  masto-parietal;  and  lodges  the  cerebellum^  pons  varolii,  and  medulla  oblon- 
gata. It  is  separated  from  the  middle  fossa  in  the  median  line  bj  the  basilar 
suture,  and  on  each  side  hj  the  superior  border  of  the  petrous  portion  of  the 
temporal  bone.  This  serves  for  the  attachment  of  the  tentorium  cerebelli,  is 
grooved  externally  for  the  superior  petrosal  sinus,  and  at  its  inner  extremity  pre- 
sents a  notch,  upon  which  rests  the  fifth  nerve.  Its  circumference  is  bounded 
posteriorly  by  the  groove  for  the  lateral  sinus.  In  the  centre  of  this  fossa  is 
the  foramen  magnum,  bounded  on  either  side  by  a  rough  tubercle,  which  gives 
attachment  to  the  odontoid  ligaments;  and  a  little  above  these  are  seen  the  in- 
ternal openings  of  the  anterior  condyloid  foramina.  In  front  of  the  foramen 
magnum  is  the  basilar  process,  grooved  for  the  support  of  the  medulla  oblongata 
and  pons  varolii,  and  articulating  on  each  side  with  the  petrous  portion  of  the  tem- 
poral bone,  forming  the  petro-occipital  suture,  the  anterior  half  of  which  is  grooved 
for  the  inferior  petrosal  sinus,  the  posterior  half  being  encroached  upon  by  the 
foramen  lacerum  posterius,  or  jugular  foramen.  This  foramen  is  partially  subdivided 
into  two  parts;  the  posterior  and  larger  division  transmits  the  internal  jugular 
vein,  the  anterior  the  eighth  pair  of  nerves.  Above  the  jugular  foramen  is  the 
internal  auditory  foramen,  for  the  auditory  and  facial  nerves  and  auditory  artery; 
behind  and  external  to  this  is  the  slit-like  opening  leading  into  the  aquaeductus 
vestibuli;  whilst  between  these  two  latter,  and  near  the  superior  border  of  the 
petrous  portion,  is  a  small  triangular  depression,  which  lodges  a  process  of  the 
dura  mater,  and  occasionally  transmits  a  small  vein  into  the  substance  of  the 
bone.  Behind  the  foramen  magnum  are  the  inferior  occipital  fossae,  which  lodge 
the  lateral  lobes  of  the  cerebellum,  separated  from  one  another  by  the  internal 
occipital  crest,  which  serves  for  the  attachment  of  the  falx  cerebelli,  and  lodges 
the  occipital  sinuses.  These  fossae  are  surmounted,  above,  by  the  deep  transverse 
grooves  for  the  lodgment  of  the  lateral  sinuses,  that  on  the  right  side  being  usually 
larger  than  the  left.  These  channels,  in  their  passage  outwards,  groove  the  occi- 
pital bone,  the  posterior  inferior  angle  of  the  parietal,  the  mastoid  portion  of  the 
temporal,  and  the  occipital  just  behind  the  jugular  foramen,  at  the  back  part  of 
which  they  terminate.  Where  this  sinus  grooves  the  mastoid  part  of  the  temporal 
bone,  the  orifice  of  the  mastoid  foramen  may  be  seen;  and  just  previous  to  its 
termination  it  has  opening  into  it  the  posterior  condyloid  foramen. 

The  External  Surface  of  the  base  of  the  Skull  (fig.  51)  is  extremely  irregular. 
It  is  bounded  in  front  by  the  incisor  teeth  in  the  upper  jaws;  behind,  by  the 
superior  curved  lines  of  the  occipital  bone;  and  laterally,  by  the  lower  border  of 
the  malar  bone,  the  zygomatic  arch,  and  an  imaginary  line,  extending  from  the 
zygoma  to  the  mastoid  process  and  extremity  of  the  superior  curved  line  of  the 
occiput.  It  is  formed  by  the  palate  processes  of  the  two  superior  maxillary  and 
palate  bones,  the  vomer,  the  pterygoid,  under  surface  of  the  great  wing,  spinous 
process  and  part  of  the  body  of  the  sphenoid,  the  under  surface  of  the  squamous, 
mastoid,  and  petrous  portions  of  the  temporal,  and  occipital  bones.  The  anterior 
part  of  the  base  of  the  skull  is  raised  above  the  level  of  the  rest  of  this  sur* 
face  (when  the  skull  is  turned  over  for  the  purpose  of  examination),  surrounded 
by  the  alveolar  process,  which  is  thicker  behind  than  in  frt)nt,  and  excavated  by 
sixteen  depressions  for  lodging  the  teeth  of  the  upper  jaw;  they  vary  in  depth  and 
size  according  to  the  teeth  they  contain.  Inunediately  behind  the  incisor  teeth  is 
the  anterior  palatine  fossa  or  canal.  At  the  bottom  of  this  fossa  may  usually  be 
seen  four  apertures,  two  placed  laterally,  which  open  above,  one  in  the  floor  of 
each  nostril,  and  transmit  the  anterior  palatine  vessels,  and  two  in  the  median 
line  of  the  intermaxillary  suture,  one  in  front  of  the  other,  the  most  anterior  one 
transmitting  the  left,  and  the  posterior  one  (the  larger)  the  right  naso-palatine 
nerve.  These  two  latter  canals  are  sometimes  wanting,  or  they  may  join  to  form 
a  single  one,  or  one  of  them  may  open  into  one  of  the  lateral  canals  above  re- 
ferred to.  The  palatine  vault  is  concave,  uneven,  perforated  by  numerous  nutri- 
tious foramina,  marked  by  depressions  for  the  palatal  glands,  and  crossed  by  a 
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eracial  sature,  wlilch  indlcatee  the  point  of  junction  of  the  four  bonea  of  which 

it  ia  composed.     One  or  two  email  foraminis  Been  in  the  alveolar  margin  behind 

51.— Baaeof  SkulL    Eitemal  Sur&ce. 
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the  tncieor  teeth,  occaaionall;  eeen  in  the  adult,  almost  constant  in  70ung  subjectA, 
are  called  the  incisive  foramina;  thej  transmit  nerves  and  resBelH  to  the  incisor 
teeth.  At  each  posterior  angle  is  the  posterior  palatine  foramen,  for  the  transmis- 
sion of  the  posterior  palatine  vessels  and  anterior  palatine  nerve,  and  running  for- 
wards and  inwards  from  it  a  groove,  which  lodges  the  same  vessels  and  nerve. 
Behind  the  posterior  palatine  foramen  is  the  tuberosity  of  the  palate  bone,  perforated 
by  one  or  more  accessory  posterior  palatine  caaale,  and  marked  by  the  commencement 
of  a  ridge,  which  runs  transversely  inwards,  and  serves  for  the  attachment  of  the 
tendinous  expansion  of  the  tensor  palati  muscle.  Projecting  backwards  from  the 
centre  of  the  posterior  border  of  the  hard  palate  is  the  posterior  nasal  spine,  for 
the  attachment  of  the  Azygoe  uvulffi.  Behind  and  above  the  hard  palate  is  the 
posterior  aperture  of  the  nares,  divided  into  two  parts  by  the  vomer,  bounded 
above  by  the  body  of  the  sphenoid,  below  by  the  horiiontal  plate  of  the  palate 
bone,  and  laterally  by  the  pterygoid  processes  of  the  sphenoid.  Each  aperture 
measures  about  an  inch  in  the  vertical,  and  half  an  inch  in  the  transverse  direc- 
tion. At  the  hose  of  the  vomer  may  be  seen  the  expanded  alse  of  this  bone, 
receiving  between  them  the  rostrum  of  the  sphenoid.  Near  the  lateral  margins  of 
the  vomer,  at  the  root  of  the  pterygoid  process,  are  the  ptery go-palatine  canals. 
The  pterygoid  process,  which  bounds  the  posterior  nares  on  each  side,  presents 
near  its  base  the  pterygoid  or  Vidian  canal,  for  the  Vidian  nerve  and  artery. 
Each  process  consists  of  two  plates,  which  bifurcate  at  the  extremity  to  receive 
the  tuberosity  of  the  palate  bone,  and  are  separated  behind  by  the  pterygoid  fossa, 
which  lodges  the  Internal  pterygoid  muscle.  The  internal  plate  is  long  and  nar- 
row, presenting  on  the  outer  side  of  its  base  the  scaphoid  fossa,  for  the  origin  of 
the  Tensor  palati  mnscle,  and  at  its  extremity  the  hamular  process,  around  which 
the  tendon  of  this  muscle  turns.  The  external  pterygoid  plate  is  broad,  forms 
the  inner  Iwundary  of  the  zygomatic  fossa,  and  affords  attachment  to  the  External 
pterygoid  muscle. 

Behind  the  nasal  fossa  in  the  middle  line  is  the  basilar  surface  of  the  occipital 
bone,  presenting  in  its  centre  the  pharyngeal  spine  for  the  attachment  of  the 
Superior  constrictor  muscle  of  the  pharynx,  with  depressions  on  each  side  for  the 
insertion  of  the  Rectus  onticus  major  and  minor.  At  the  base  of  the  external 
pterygoid  plate  is  the  foramen  ovale;  behind  this,  the  foramen  spinosum,  and  the 
prominent  spinous  process  of  the  sphenoid,  which  gives  attachment  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  Laxator  tympani  muscle.  External  to 
the  spinous  process  is  the  glenoid  fossa,  divided  into  two  parts  by  the  Glaserian 
fissure,  the  anterior  portion  being  concave,  smooth,  bounded  in  front  by  the  eminentia 
articutaris,  and  serving  for  the  articulation  of  the  condyle  of  the  lower  jaw;  the 
posterior  portion  rough,  bounded  behind  by  the  vaginal  process,  and  serving  for 
the  reception  of  part  of  the  parotid  gland.  Emerging  from  between  the  laminis 
of  the  vaginal  process  is  the  styloid  process;  and  at  the  base  of  this  process  is  the 
stylo-mastoid  foramen,  for  the  exit  of  the  facial  nerve,  and  entrance  of  the  stylo- 
mastoid artery.  External  to  the  stylo-mastoid  foramen  is  the  auricular  fissure 
for  the  auricular  branch  of  the  pneumogastric,  bounded  behind  by  the  mastoid 
process.  Upon  the  inner  side  of  this  process  is  a  deep  groove,  the  digastric  fossa; 
and  a  little  more  internally,  the  occipital  groove,  for  the  occipital  artery.  At  the 
haxn  nf  the  internal  nterriroid  niate   in  a  larcn  and  somewhat  triangular  anerture, 
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from  within  outwards,  the  quadrilateral  rough  surface,  part  of  which  affords 
attachment  to  the  Levator  palati  and  Tensor  tympani  muscles;  behind  this  surface 
are  the  orifices  of  the  carotid  canal  and  the  aqusBductus  cochlear,  the  former  trans- 
mitting the  internal  carotid  artery  and  the  ascending  branches  of  the  superior 
cervical  ganglion  of  the  sympathetic,  the  latter  serving  for  the  passage  of  a  small 
artery  and  vein  to  the  cochlea.  Behind  the  carotid  canal  is  a  very  large  irregular 
aperture,  the  jugular  fossa,  formed  in  front  by  the  petrous  portion  of  the  temporal, 
and  behind  by  the  occipital;  it  is  generally  larger  on  the  right  than  on  the  left 
side,  and  is  perforated  at  the  bottom  by  an  irregular  aperture;  it  is  divided  into  two 
parts  by  a  ridge  of  bone,  which  projects  usually  from  the  temporal;  the  anterior, 
or  smaller  portion,  transmitting  the  three  divisions  of  the  eighth  pair  of  nerves; 
the  posterior,  transmitting  the  internal  jugular  vein  and  the  two  ascending  menin- 
geal vessels,  from  the  occipital  and  ascending  pharyngeal  arteries.  On  the  ridge 
of  bone  dividing  the  carotid  canal  from  the  jugular  fossa,  is  the  small  foramen  for 
the  transmbsion  of  the  tympanic  nerve;  and  on  the  outer  wall  of  the  jugular 
foramen,  near  the  root  of  die  styloid  process,  is  the  small  aperture  for  the  trans- 
mission of  Arnold's  nerve.  Behind  the  basilar  surface  of  the  occipital  bone  is  the 
foramen  magnum,  bounded  on  each  side  by  the  condyles,  rough  internally  for  the 
attachment  of  the  alar  ligaments,  and  presenting  externally  a  rough  surface,  the 
jugular  process,  which  serves  for  the  attachment  of  the  Rectus  lateralis.  On  either 
side  of  each  condyle  anteriorly  is  the  anterior  condyloid  fossa,  perforated  by  the 
anterior  condyloid  foramen,  for  the  passage  of  the  lingual  nerve.  Behind  each 
condyle  are  the  posterior  condyloid  fossse,  perforated  on  one  or  both  sides  by  the 
posterior  condyloid  foramina,  for  the  transmission  of  a  vein  to  the  lateral  sinus. 
Behind  the  foramen  magnum  is  the  external  occipital  crest,  terminating  above  at 
die  external  occipital  tuberosity,  whilst  on  each  side  are  seen  the  superior  and 
inferior  curved  lines;  these,  as  well  as  the  surfaces  of  the  bone  between  them, 
being  rough  for  the  attachment  of  numerous  muscles. 

Lateral  Regions  of  the  Skull. 

The  Lateral  Regions  of  the  Skull  are  somewhat  of  a  triangular  form,  their 
base  being  formed  by  a  line  extending  from  the  external  angular  process  of 
the  frontal  bone  along  the  temporal  ridge  backwards  to  the  outer  extremity  of  the 
superior  curved  line  of  the  occiput;  and  the  sides  being  formed  by  two  lines,  the 
one  drawn  downwards  and  backwards  from  the  external  angular  process  of  the 
frontal  bone  to  the  angle  of  the  lower  jaw,  the  other  from  the  angle  of  the  jaw 
upwards  and  backwards  to  the  extremity  of  the  superior  curved  line.  This 
r^ion  is  divisible  into  three  portions,  temporal,  mastoid,  and  zygomatic. 

The  Temporal  FosSiE. 

The  Temporal  Portion^  or  fossa,  is  bounded  above  and  behind  by  the  temporal 
ridge,  which  extends  from  the  external  angular  process  of  the  frontal  upwards  and 
backwards  across  the  frontal  and  parietal  bones,  curving  downwards  behind  to 
terminate  at  the  root  of  the  zygomatic  process.  Li  front,  it  is  bounded  by  the 
frontal,  malar,  and  great  wing  of  the  sphenoid:  externally,  by  the  zygomatic  arch, 
formed  conjointly  by  the  malar  and  temporal  bones;  below,  it  is  separated  from 
the  zygomatic  fossa  by  the  pterygoid  ridge,  seen  on  the  under  surface  of  the  great 
wing  of  the  sphenoid.  This  fossa  is  formed  by  five  bones,  part  of  the  frontal, 
great  wing  of  the  sphenoid,  parietal,  squamous  portion  of  the  temporal,  and  malar 
bones,  and  is  traversed  by  &yq  sutures,  the  transverse  facial,  coronal,  spheno- 
parietal, squamo-parietal,  and  squamo-sphenoidal.  It  is  deeply  c6ncave  in  front, 
convex  behind,  traversed  by  numerous  grooves  for  lodging  the  branches  of  the 
deep  temporal  arteries,  and  filled  by  the  temporal  muscle. 

The  Mastoid  Portion  is  bounded  in  front  by  the  anterior  horizontal  root  of  the 
zygoma;  above,  by  a  line  which  corresponds  with  the  posterior  root  of  the  zygoma 
and  the  masto-parietal  suture;  behind  and  inferiorly,  by  the  masto-occipital  suture. 
It  is  formed  by  the  mastoid  and  part  of  the  squamous  portion  of  the  temporal  bone; 


62  OSTEOLOGY. 

its  Burface  is  convex  and  rough  for  the  attachment  of  muscles,  and  presents,  from 
behind  forwards,  the  mastoid  foramen,  below  the  mastoid  process.  In  front  of  t^e 
mastoid  process  is  the  external  auditory  meatus,  surrounded  hj  the  auditory  inx>- 
cess.  Anterior  to  the  meatus  is  the  Glenoid  fossa^  bounded  in  front  by  the  tubercle 
of  the  zygoma,  behind  by  the  auditory  process,  and  above  by  the  middle  root  of 
the  zygoma^  which  terminates  at  the  Glaserian  fissure. 

Ths  Zygomatic  Fossje. 

The  ZygowuUUs  fosaas,  are  two  irregular-shaped  cavities,  situated  one  on  each 
side  of  die  head,  below,  and  on  the  inner  side  of  the  zygoma;  bounded  in 
front  by  the  tuberosity  of  the  superior  maxillary  bone  and  the  ridge  which 
descends  frcmi  its  malar  process;  behind,  by  the  posterior  border  of  the  pterygoid 
process;  above,  by  the  pterygoid  ridge  on  the  under  surface  of  the  great  wing  of 
the  sphenoid  and  squamous  portion  of  the  temporal;  below,  by  the  alveolar 
border  of  the  superior  maxilla;  internally,  by  the  external  pterygoid  plate;  and 
externally,  by  the  zygomatic  arch  and  ramus  of  the  jaw.  It  contains  the  lower 
part  of  the  Temporal,  the  External,  and  Internal  pterygoid  muscles,  the  internal 
maxillary  artery,  the  inferior  maxillary  nerve,  and  their  branches.  At  its  upper 
and  inner  part  may  be  observed  two  fissures,  the  spheno-maxillary  and  pterygo- 
maxillary. 

The  Spheno-maxillary  fissure,  horizontal  in  direction,  opens  into  the  outer  and 
back  part  of  the  orbit.  It  is  formed  above  by  the  lower  border  of  the  orbital 
surface  of  the  great  wing  of  the  sphenoid;  below,  by  the  posterior  rounded  border 
of  the  superior  maxilla  and  a  small  part  of  the  palate  bone;  externally,  by  a  small 
part  of  the  malar  bone;  internally,  it  joins  at  right  angles  with  the  pterygo- 
maxillary  fissure.  This  fissure  ox>ens  a  communication  from  the  orbit  into  three 
fosss,  the  temporal,  zygomatic,  and  spheno-maxillary;  it  transmits  the  superior  max- 
illary nerve,  infru-orbital  artery,  and  ascending  branches  from  Meckel's  ganglion. 

The  Ptetygo-maxillary  fissure  is  vertical,  and  descends  at  right  angles  from 
the  inner  extremity  of  the  preceding;  it  is  a  triangular  interval,  formed  by  the 
divergence  of  the  superior  maxillary  bone  from  the  pterygoid  process  of  the 
sphenoid.  It  serves  to  connect  the  spheno-maxillary  fossa  with  the  zygomatic, 
and  transmits  branches  of  the  internal  maxillary  artery. 

Thb  Spheno-maxillaby  Fossa. 

The  Spheno-maxillary  fossa  is  a  small  triangular  space  situated  at  the  angle  of 
junction  of  the  spheno-maxillary  and  pterygo-maxillary  fissures,  and  placed  beneath 
the  apex  of  the  orbit.  It  is  formed  above  by  a  small  part  of  the  under  surface  of 
the  body  of  the  sphenoid;  in  front,  by  the  superior  maxillary  bone;  behind,  by  the 
pterygoid  process  of  the  sphenoid;  internally  by  the  vertical  plate  of  the  palate; 
externally,  it  communicates  with  the  spheno-maxillary  fissure.  This  fossa  has  three 
fissures  terminating  in  it,  the  sphenoidal,  spheno-maxillary,  and  pterygo-maxillary ; 
it  communicates  with  three  fossse,  the  orbital,  nasal,  and  zygomatic,  and  with  the 
cavity  of  the  cranium,  and  has  opening  into  it  five  foramina.  Of  these  there  are 
three  on  the  posterior  wall,  the  foramen  rotundum  above,  the  Vidian  below  and 
internal,  and  still  more  inferior  and  internal,  the  pterygo-palatine.  On  the  inner 
wall  is  the  spheno-palatine  foramen  by  which  it  communicates  with  the  nasal  fossa, 
and  below,  ihe  superior  orifice  of  the  posterior  palatine  canal,  besides  occasionally 
the  orifices  of  two  or  three  accessory  posterior  palatine  canals. 

AiYTERioB  Region  of  the  Skull.     (Fig.  52.) 

The  Anterior  Region  of  the  Skull,  which  forms  the  face,  is  of  an  oval  form, 
presents  an  irregular  surface,  and  is  excavated  for  the  reception  of  the  two  prin- 
cipal organs  of  sense,  the  eye  and  the  nose.  It  is  bounded  above  by  the  nasal 
eminences  and  margins  of  the  orbit;  below,  by  the  prominence  of  the  chin;  on  each 
side,  by  the  malar  bone,  and  anterior  margin  of  die  ramus  of  the  jaw.  In  the 
median  line  are  seen  from  above  downwards,  the  nasal  eminences,  which  indicate 
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the  aftiiftttoii  of  the  frontal  stnnseB;  diverging  outw&rds  from  them,  the  Baper- 
ciliuy  ridges  which  support  the  e^ebrowB,  Beneath  the  nasal  eminences  is  the 
arch  of  the  nose,  formed  by  the  nasal  bones,  and  the  nasal  process  of  the  superior 
maziUarj.  The  nasal  arch  is  convex  from  side  to  side,  concave  from  above  down< 
wards,  presenting  in  the  median  line  the  inter-nasal  satnre,  formed  between  the 
nasal  bones,  laterally  the  naso-maxillary  suture,  formed  between  the  nasal  and  the 
ns«d  process  of  the  superior  maxillary  bones,  both  these  sutures  tenuinattng  above 
in  that  part  of  the  transverse  suture  which  connects  the  nasal  bones  and  nasal  pro' 
cetses  of  the  superior  maxillary  with  the  fronl«l.  Below  the  nose  is  seen  the 
beart-shaped  opening  of  the  anterior  nares,  the  narrow  end  upwards,  and  broad 
below;  it  presents  laterally  the  thin  sharp  margins  which  serve  for  the  attachment 
$*. — Anterior  Begion  of  the  Skull. 


of  the  lateral  cartilages  of  the  nose,  and  in  the  middle  line  below,  a  prominent 
pfocesa,  the  anterior  nasal  spine,  bounded  by  two  deep  notches.  Below  this  is  the 
iDtermaxillary  suture,  and  on  each  side  of  it  the  incisive  fossa.  Beneath  this  fossa 
ia  the  alveolar  process  of  the  npper  and  lower  jaw,  containing  the  incisive  teeth, 
■ad  at  the  lower  part  of  the  median  line,  the  sj'mphysis  of  the  chin,  the  mental 
eninence,  and  the  incisive  fossa  of  the  lower  jaw. 

Proceeding  from  above  downwards,  on  each  side  are  the  supra  orbital  ridges, 
ternunating  externally  in  the  external  angular  process  at  its  junction  with  the 
mtUr,  and  internally  in  the  internal  angular  process;  towards  the  inner  third  of 
4(»  ridge  is  the  supra  orbital  notch  or  foramen,  for  the  passage  of  the  supra  or- 
bilal  veeaela  and  nerve,  and  at  its  inner  side  a  slight  depression  for  the  attachment 
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of  the  cartilaginous  pulley  of  the  superior  oblique  muscle.  Beneath  the  supra- 
orbital ridges  are  the  openings  of  the  orbits,  bounded  extemallj  by  the  orbital 
ridge  of  the  malar  bone;  below,  by  the  orbital  ridge  formed  by  the  malar,  superior 
maxillary,  and  lacluymal  bones;  internally,  by  the  nasal  process  of  the  superior 
maxillary,  and  the  internal  angular  process  of  the  frontal  bone.  On  the  outer 
side  of  the  orbit,  is  the  quadrilateral  anterior  surface  of  the  malar  bone,  perforated 
by  one  or  two  small  malar  foramina.  Below  the  inferior  margin  of  the  orbit,  is 
the  infra-orbital  foramen,  the  termination  of  the  infra-orbital  canal,  and  beneath 
this,  the  canine  fossa,  which  gives  attachment  to  the  Levator  anguli  oris;  bounded 
below  by  the  alveolar  processes,  containing  the  teeth  of  the  upper  and  lower  jaw. 
Beneath  the  alveolar  arch  of  the  lower  jaw  is  the  mental  foramen  for  the  passage 
of  the  mental  nerve  and  artery,  the  external  oblique  line,  and  at  the  lower  border 
of  the  bone,  at  the  point  of  junction  of  the  body  with  the  ramus,  a  shallow  groove 
for  the  passage  of  the  facial  artery. 

The  Orbits. 

The  Orbits  (fig.  52)  are  two  quadrilateral  hollow  cones,  situated  at  the  upper  and 
anterior  part  of  the  face,  their  bases  being  directed  forwards  and  outwards,  and  their 
apices  backwards  and  inwards.  Each  orbit  is  formed  o£  seven  bones,  the  frontal,  sphe- 
noid, ethmoid,  superior  maxillary,  malar,  lachrymal  and  palate;  but  three  of  these,  the 
frontal,  ethmoid  and  sphenoid,  enter  into  the  formation  of  both  orbits,  so  that  the  two 
cavities  are  formed  of  eleven  bones  only.  Each  cavity  presents  for  examination, 
a  roof,  a  floor,  an  inner  and  an  outer  wall,  a  circumference  or  base,  and  an  apex. 
The  Boo/  is  concave,  directed  downwards  and  forwards,  and  formed  in  front  by 
the  orbital  plate  of  the  frontal;  behind,  by  the  lesser  wing  of  the  sphenoid.  This 
surface  presents  internally  the  depression  for  the  fibro-cartilaginous  pulley  of  the 
superior  oblique  muscle;  externally,  the  depression  for  the  lachrymal  gland,  and 
posteriorly,  the  suture  connecting  the  frontal  and  lesser  wing  of  the  sphenoid. 

The  Floor  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  is  formed  chiefly  by 
the  orbital  process  of  the  superior  maxillary;  in  front,  to  a  small  extent,  by  the 
orbital  process  of  the  malar,  and  behind,  by  the  orbital  surface  of  the  palate. 
This  surface  presents  at  its  anterior  and  internal  part,  just  external  to  the  lachry- 
mal canal,  a  depression  for  the  attachment  of  the  tendon  of  origin  of  the  inferior 
oblique  muscle;  externally,  the  suture  between  the  malar  and  superior  maxillary 
bones;  near  its  middle,  the  infra-orbital  groove;  and  posteriorly,  the  suture  between 
the  maxillary  and  palate  bones. 

The  Inner  Wall  is  flattened,  and  formed  from  before  backwards  by  the  nasal 
process  of  the  superior  maxillary,  the  lachrymal,  os  planum  of  the  ethmoid,  and 
a  small  part  of  the  body  of  the  sphenoid.  This  surface  presents  the  lachrymal 
groove,  and  crest  of  the  lachrymal  bone,  and  the  sutures  connecting  the  ethmoid, 
in  front,  with  the  lachrymal,  behind,  with  the  sphenoid. 

The  Outer  Wall  is  formed  in  front  by  the  orbital  process  of  the  malar  bone; 
behind,  by  the  orbital  plate  of  the  sphenoid.  On  it  are  seen  the  orifices  of  one  or 
two  malar  canals,  and  the  suture  connecting  the  sphenoid  and  malar  bones. 

Angles,  The  superior  external  angle  is  formed  by  the  junction  of  the  upper 
and  outer  walls;  it  presents  from  before  backwards,  the  sutures  connecting  the 
frontal  with  the  malar  in  front,  and  with  the  orbital  plate  of  the  sphenoid  behind; 
quite  posteriorly  is  the  foramen  lacerum  anterius,  or  sphenoidal  fissure,  which 
transmits  the  third,  fourth,  ophthalmic  division  of  the  fifth,  and  sixth  nerves, 
and  the  ophthalmic  vein.  The  superior  internal  angle  is  formed  by  the  junction 
of  the  upper  and  inner  wall,  and  presents  the  suture  connecting  the  frontal  with 
the  lachrymal  in  front,  and  with  the  ethmoid  behind.  This  suture  is  perforated 
by  two  foramina,  the  anterior  and  posterior  ethmoidal,  the  former  transmitting 
the  anterior  ethmoidal  artery  and  nasal  nerve,  the  latter  the  posterior  ethmoidal 
artery  and  vein.  The  inferior  external  angle,  formed  by  the  junction  of  the 
outer  wall  and  floor,  presents  the  spheno-maxillary  fissure,  which  transmits  the 
infra-orbital  vessels  and  nerve,  and  the  ascending  branches  from  the  spheno-palatine 
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ganglion.  The  inferior  internal  angle  is  formed  by  the  union  of  the  lachrymal 
and  06  planum  of  the  ethmoid,  with  the  superior  maxillary  and  palate  bones.  The 
eircumferencey  or  base,  of  the  orbit,  quadrilateral  in  form,  is  bounded  above  by  the 
8upraH>rbital  arch;  below,  by  the  anterior  border  of  the  orbital  plate  of  the  malar, 
superior  maxillary,  and  lachrymal  bones;  externally,  by  the  external  angular 
process  of  the  frontal  and  malar  bone;  internally,  by  the  internal  angular  process 
of  the  frontal  and  nasal  process  of  the  superior  maxillary.  The  circumference  is 
marked  by  three  sutures,  the  fron to-maxillary  internally,  the  fronto-malar  exter- 
nally, and  the  malo-maxillary  below;  it  contributes  to  the  formation  of  the  la- 
chrymal groove,  and  presents  above,  the  supra-orbital  notch  (or  foramen),  for  the 
passage  of  the  supra-orbital  artery,  veins,  and  nerve.  The  apeXj  situated  at  the 
back  of  the  orbit,  corresponds  to  the  optic  foramen,  a  short  circular  canal,  which 
transmits  the  optic  nerve  and  ophthalmic  artery.  It  will  thus  be  seen  that  there 
are  nine  openings  conmiunicating  with  each  orbit,  viz.,  the  optic,  foramen  lacerum 
anteriua,  spheno-maxillary  fissure,  supra-orbital  foramen,  infra-orbital  canal,  ante- 
rior and  posterior  ethmoidal  foramina,  malar  foramina,  and  lachrymal  canal. 

The  Nasal  Foss^. 

The  Nasal  Foum  are  two  large  irregular  cavities,  situated  in  the  middle  line  of 
the  face,  separated  from  each  other  by  a  thin  vertical  septum,  and  extending  from 
the  base  of  the  cranium  to  the  roof  of  the  mouth.  They  communicate  by  two  large 
apertures,  the  anterior  nares,  with  the  frx>nt  of  the  face,  and  with  the  pharynx 
behind  by  the  two  posterior  nares.  These  fossae  are  much  narrower  above  than 
below,  and  in  the  middle  than  at  the  anterior  or  posterior  openings:  their  depth, 
which  is  considerable,  is  much  greater  in  the  middle  than  at  either  extremity. 
Each  nasal  fossa  communicates  with  four  sinuses,  the  frontal  in  front,  the  sphe- 
noidal behind,  and  the  maxillary  and  ethmoidal  on  either  side.  Each  fossa  also 
communicates  with  four  cavities:  with  the  orbit  by  the  lachrymal  canal,  with  the 
month  by  the  anterior  palatine  canal,  with  the  cranium  by  the  olfactory  foramina, 
and  with  the  spheno-maxillary  fossa  by  the  spheno- palatine  foramen;  and  they 
occasionally  communicate  with  each  other  by  an  aperture  in  the  septum.  The 
bcmefl  entering  into  their  formation  are  fourteen  in  number:  three  of  tiie  cranium, 
the  frontal,  sphenoid,  and  ethmoid,  and  all  the  bones  of  the  face  excepting  the 
malar  and  lower  jaw.  Each  cavity  has  four  walls,  a  roof,  a  floor,  an  inner,  and 
ao  outer  wall. 

The  upper  wall^  or  roof  (fig.  53),  is  long,  narrow,  and  concave  from  before 
backwards;  it  is  formed  in  front  by  the  nasal  bones  and  nasal  spine  of  the  frontal, 
which  are  directed  downwards  and  forwards;  in  the  middle,  by  the  cribriform 
Immrf^JU  of  the  ethmoid,  which  is  horizontal;  and  behind,  by  the  under  surface  of 
the  body  of  the  sphenoid,  and  sphenoidal  turbinated  bones,  which  are  directed 
downwards  and  backwards.  This  surface  presents,  from  before  backwards,  the 
internal  aspect  of  the  nasal  bones;  on  their  outer  side,  the  suture  formed  between 
the  nasal,  with  the  nasal  process  of  the  superior  maxillary;  on  their  inner  side,  the 
elevated  crest  which  receives  the  nasal  spine  of  the  frontal  and  the  perpendicular 
plate  of  the  ethmoid,  and  articulates  with  its  fellow  of  the  opposite  side;  whilst 
the  surface  of  the  bones  is  perforated  by  a  few  small  vascular  apertures,  and  pre- 
sents the  longitudinal  groove  for  the  nasal  nerve:  further  back  is  the  transverse 
suture,  connecting  the  frontal  with  the  nasal  in  front,  and  the  ethmoid  behind, 
the  olfactory  foramina  on  the  imder  surface  of  the  cribriform  plate,  and  the  suture 
between  it  and  the  sphenoid  behind:  quite  posteriorly  are  seen  the  sphenoidal  tur- 
binated bones,  the  orifice  of  the  sphenoidal  sinuses,  and  the  articulation  of  the  alse 
of  the  vomer  with  the  under  surface  of  the  body  of  the  sphenoid. 

The  yioor  is  flattened  from  before  backwards,  concave  from  side  to  side,  and 
wider  in  the  middle  than  at  either  extremity.  It  is  formed  in  front  by  the  palate 
process  of  the  superior  maxillary;  behind,  by  the  palate  process  of  the  palate 
bone.  This  surface  presents,  from  before  backwards,  the  anterior  nasal  spine; 
behind  this,  the  upper  orifice  of  the  anterior  palatine  canal;  internally,  the  ele- 

p 


66  OSTEOLOGY. 

Tated  creet  which  articulates  with  the  vomer;  taxA  behind,  the  suture  between 
the  palate  and  superior  maxillary  bouea,  and  the  posterior  nasal  epiue. 
5j.— Eoof,  Floor,  and  Outer  Wall  of  Nasal  Fobssb. 
Sat>/ 


Am.1 


The  inner  wall,  or  septum  (fig.  54),  is  a  thin  vertical  septum,  whieh  separates 
the  naaal  fossa  from  one  another;  it  is  occasionally  perforated,  so  that  they  com- 
municate, and  is  frequently  deflected  considerably  to  one  side.  It  is  formed,  in 
fronts  by  the  crest  of  the  nasal  bones  and  nasal  spine  of  the  frontal;  in  the  middle, 
by  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the  vomer  and  rostrum 
of  the  sphenoid;  below,  by  the  crest  of  the  superior  maxillary  and  palate  bones. 
It  presents,  in  front,  a  large  triangular  notch,  which  receives  the  triangular  carti- 
lage of  the  nose;  above,  the  lower  orificeB  of  the  olfactory  canals;  and  behind,  the 
guttural  edge  of  the  vomer.  Its  surface  is  marke*!  by  numerous  vaBcular  and  ner- 
vous canals,  and  traversed  by  sutures  connecting  the  bones  of  which  it  is  formed. 

The  outer  wail  is  formed,  in  front,  by  the  nasal  process  of  the  superior  maxil- 
lary and  lachrymal  bones;  in  the  middle,  by  the  ethmoid  and  inner  surface  of  the 
superior  maxillary  and  inferior  turbinated  bones;  behind,  by  the  vertjcai  plate  of 
the  palate  bone.  This  surface  presents  three  irregular  longitudinal  passages,  or 
meatuses,  formed  between  three  horisontal  plates  of  bone  that  spring  from  it;  they 
are  termed  the  superior,  middle,  and  inferior  meatuaes  of  the  nose.  The  tuperior 
meatus,  the  amallcst  of  the  three,  is  situated  at  the  upper  and  back  part  of  each 
nasal  fossa,  occupying  the  posterior  third  of  the  outer  wall.  It  is  situated  between 
the  superior  and  middle  turbinated  bones,  and  has  opening  into  it  two  foramina,  the 
spheno-polatine,  at  the  back  part  of  its  outer  wall,  the  posterior  ethmoidal  cells,  at 
the  front  part  of  the  upper  wall.  The  opening  of  the  sphenoidal  sinuses  is  usually 
at  the  upper  and  back  part  of  the  nasal  fosss,  immediately  behind  the  superior 
turbinated  bone.  The  middle  meatuM,  utuated  between  the  middle  and  inferior 
turbinated  bones,  occupies  the  posterior  two-thirds  of  the  outer  wall  of  each  nasal 
fossa.  It  presente  two  apertures.  In  front  is  the  orifice  of  the  infundibulum,  by 
which  the  middle  meatus  communicates  with  the  anterior  ethmoidal  cells,  and 
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throDgh  these  with  the  frontal  einuses.  At  the  centre  of  the  outer  wall  is  the 
orifice  of  the  aDtram,  which  varies  somewhat  aa  to  its  exact  position  in  different 
skulls.  The  inferior  meatut,  the  largest  of  the  three,  is  the  space  between  the 
inferior  turbinated  bone  and  the  floor  of  the  nasal  fossa.  It  extends  along  the 
entire  length  of  the  outer  wall  of  the  nose,  is  broader  in  front  than  behind,  and 
presents  anteriorly  the  lower  orifice  of  the  Isehrymal  canal. 

S4.— [nacr  Wall  of  Nasal  Pmste,  or  Septum  of  Nose. 
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The  Hyoid  bone  is  named  from  its  resemblance  to  the  Greek  Upsilon;  it  is  also 
called  the  lingual  bone,  from  supporting  the  tongue,  and  giving  attachment  to  its 
numerous  muscles.  It  is  a  bony  arch,  shaped  like  a  horse-shoe,  and  consisting  of 
five  segments,  a  central  portion  or  body,  two  greater  comna,  and  two  lesser  comua. 

The  ^orf^  forms  the  central  part  of  the  sj.—Hyoid  Bone.  Anterior  Surface, 
bone,  is  of  a  quadrilateral  form,  its  anterior 
mr/ace  (fig.  55)  convex,  directed  forwards 
and  upwards,  and  divided  into  two  parts  by 
a  vertical  ridge,  which  descends  along  the 
median  line,  and  is  crossed  at  right  angles 
by  a  horisootal  ridge,  so  that  this  surface  is 
divided  into  four  muscular  depressions.  At 
the  point  of  meeting  of  these  two  lines  ie  a 
promineiit  elevation,  the  tubercle.  The  por* 
tion  above  the  horizontal  ridge  is  directed 
apwards,  and  is  sometimes  described  as  the 

superior  border.  The  anterior  surface  gives  attachment  to  the  Gcnio-hyoid  in  the 
greater  part  of  its  extent;  above,  to  the  Genio-hyo-glossus;  below,  lo  the  Mylo- 
hyoid, Stylo-hyoid,  and  aponenroais  of  the  Digastric;  and  between  these  to  part  of 
the  Hyo-gloseuB.  The  posterior  surface  is  amooth,  concave,  directed  backwards 
and  downwards,  and  separated  from  the  epiglottis  by  the  thyro-hyoid  membrane, 
and  by  a  qoantit?  of  loose  areolar  tissue.     The  tuperior  border  is  rounded,  and 
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gives  attachment  to  the  th3rro-hjoid  membrane,  and  part  of  the  Genio-hjo-glossi 
muscles.  The  inferior  border  gives  attachment  in  front  to  the  Sterno-hyoid,  be- 
hind to  part  of  the  Thyro-hyoid,  and  to  the  Omo-hyoid  at  its  junction  with  the 
great  comu.  The  lateral  surfaces  are  small,  oval,  convex  facets,  covered  with 
cartilage  for  articulation  with  the  greater  comua. 

The  Greater  Comua  project  backwards  from  the  lateral  surfaces  of  the  body, 
they  are  flattened  from  above  downwards,  diminish  in  size  from  before  backwards, 
and  terminate  posteriorly  in  a  tubercle  for  the  attachment  of  the  thyro-hyoid 
ligament.  Their  outer  surface  gives  attachment  to  the  Uyo-glossus;  their  upper 
border,  to  the  Middle  constrictor  of  the  pharynx;  their  lower  border,  to  part  of  the 
Thyro-hyoid  muscle. 

The  Lesser  Comua  are  two  small  conical  shaped  eminences,  attached  by  their 
bases  to  the  angles  of  junction  between  the  body  and  greater  comua,  and  giving 
attachment  by  their  apices  to  the  stylo-hyoid  ligaments.  In  youth  the  comua  are 
connected  to  the  body  by  cartilaginous  surfaces  and  held  together  by  ligaments;  in 
middle  life,  the  body  and  greater  comua  usually  become  joined;  and  in  old  age 
all  the  segments  are  united  together,  forming  a  single  bone. 

Development  Bjjive  centres;  one  for  the  body  and  one  for  each  comu.  Ossi- 
fication commences  in  the  body  and  greater  comua  towards  the  end  of  foetal  life, 
those  for  the  comua  first  appearing.  Ossification  of  the  lesser  comua  commences 
some  months  after  birth. 

Attachment  of  Muscles,  Stemo-hyoid,  Thyro-hyoid,  Omo-hyoid,  aponeurosis 
of  the  Digastricus,  Stylo-hyoid,  Mylo-hyoid,  Genio-hyoid,  G^nio-hyo-glossus,  Hyo- 
glossus,  Middle  constrictor  of  the  pharynx,  and  occasionally  a  few  fibres  of  the 
Lingualis.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane,  and  the 
stylo-hyoid,  thyro-hyoid,  and  hyo-epiglottic  ligaments. 

THE  THORAX. 

The  Thorax  or  chest  is  an  osseo-cartilaginous  cage,  intended  to  contain  and  pro- 
tect the  principal  organs  of  respiration  and  circulation.  It  is  the  largest  of  the 
three  cavities  connected  with  the  spine,  and  is  formed  by  the  sternum  and  costal 
cartilages  in  front,  the  twelve  ribs  on  each  side,  and  the  bodies  of  the  dorsal  ver- 
tobraD  behind. 

The  Sternum. 

The  Sternum  (figs.  56,  57)  is  a  flat  narrow  bone,  situated  in  the  median  line  of 
the  front  of  the  chest,  and  consisting  in  the  adult  of  three  portions.  Its  form 
resembles  an  ancient  sword:  the  upper  piece  representing  the  handle,  is  termed  the 
manubrium^  the  middle  and  largest  piece  which  represents  the  chief  part  of  the 
blade,  is  termed  the  gladiolus,  and  the  inferior  piece  like  the  point  of  the  sword, 
is  termed  the  ensiform  or  xiphoid  appendix.  In  its  natural  position,  its  direction 
is  oblique,  its  anterior  surface  looking  upwards  and  forwards,  its  posterior  down- 
wards and  backwards.  It  is  flattened  in  front,  concave  behind,  broad  above, 
becoming  narrowed  at  the  point  where  the  first  and  second  pieces  are  connected, 
after  which  it  again  widens  a  little,  and  is  pointed  at  its  extremity. 

The  First  Piece  of  the  sternum  or  Manubrium^  is  of  a  somewhat  triangular 
form,  broad  and  thick  above,  narrowed  below  at  its  junction  with  the  middle  piece. 
Its  anterior  surface  convex  from  side  to  side,  concave  from  above  downwards,  is 
smooth  and  affords  attachment  on  each  side  to  the  Pectoralis  m^or  and  sternal 
origin  of  the  Stemo-cleido-mastoid  muscle.  In  well  marked  bones,  ridges  limiting 
the  attachment  of  these  muscles  are  very  distinct.  Its  posterior  surface,  concave 
and  smooth,  affords  attachment  on  each  side  to  the  Stemo-hyoid  and  Stemo-thyroid 
muscles.  The  superior  border,  the  thickest,  presents  at  its  centre  the  interclavi- 
cular notch,  and  on  each  side  an  oval  articular  surface,  directed  upwards  backwards 
snd  outwards,  for  articulation  with  the  sternal  end  of  the  clavicle.  The  inferior 
border  presents  an  oval  rough  surface,  covered  in  the  recent  state  with  a  thin  layer 
of  cartilage,  for  articulation  with  the  second  portion  of  the  bone.  The  lateral 
borders  are  marked  superiorly  by  an  articular  depression  for  the  first  costal  carti- 
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j7.— Posterior  Surface  of  Bteraum. 
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lage,  and  below  by  a  half  facet,  which,  with  a  similar  facet  on  the  upper  angle  of 
the  middle  portion  of  the  bone,  forms  a  notch  for  the  reception  of  the  costal  car- 
tilage of  the  second  rib.  These  articular  surfaces  are  separated  by  a  curved  edge 
which  slopes  from  above  downwards  and  inwards. 

The  Second  Piece  of  the  sternum,  or  gladiolu^y  considerably  longer,  narrower, 
and  thinner  than  the  superior,  is  broader  below  than  above.  Its  anterior  $urface 
is  nearly  flat,  directed  upwards  and  forwards,  and  marked  by  three  transverse  lines 
which  cross  the  bone  opposite  the  third,  fourth,  and  fifth  articular  depressions. 
These  lines  indicate  the  point  of  union  of  the  four  separate  pieces  of  which  this 
part  of  the  bone  consists  at  an  early  period  of  life.  At  the  junction  of  the  third 
and  fourth  pieces,  is  occasionally  seen  an  orifice,  the  sternal  foramen;  it  varies  in 
size  and  form  in  different  individuals,  and  pierces  the  bone  from  before  backwards. 
This  surface  affords  attachment  on  each  side  to  the  sternal  origin  of  the  Pectoralis 
major.  The  posterior  surf(ice^  slightly  concave,  is  also  marked  by  three  transverse 
lines;  but  they  are  less  distinct  than  those  on  the  anterior  surface;  this  surface 
affords  attachment  below,  on  each  side,  to  the  Triangularis  sterni  muscle,  and  occa- 
sionally presents  the  posterior  opening  of  the  sternal  foramen.  The  superior  border 
is  nuirked  by  an  oval  surface  for  articulation  with  the  manubrium.  The  inferior 
border  is  narrow  and  articulates  with  the  ensiform  appendix.  Each  lateral  border 
presents  five  articular  depressions;  the  first,  at  each  superior  angle,  is  a  half  facet 
for  the  lower  half  of  the  cartilage  of  the  second  rib,  the  three  succeeding  depres- 
sions receive  the  cartilages  of  the  third,  fourth,  and  fifth  ribs,  whilst  each  inferior 
angle  presents  a  half  facet  for  the  upper  half  of  the  cartilage  of  the  seventh  rib. 
These  depressions  are  separated  by  a  series  of  curved  inter-articular  notches, 
which  diminish  in  length  from  above  downwards. 

The  Third  Piece  of  the  sternum,  the  ensiform  or  xiphoid  appendix^  is  the  small- 
est of  the  three;  it  is  thin  and  elongated  in  form,  cartilaginous  in  structure  in  youth, 
but  more  or  less  ossified  at  its  upper  part  in  the  adult.  Its  anterior  surface  affords 
attachment  to  the  costo-ziphoid  ligaments.  Its  posterior  surfcLce^  to  some  of  the 
fibres  of  the  Diaphragm  and  Triangularis  sterni  muscles.  Its  lateral  borders^  to 
the  aponeurosis  of  the  abdominal  muscles.  Above,  it  is  continuous  with  the  lower 
end  of  the  gladiolus;  below,  by  its  pointed  extremity,  it  gives  attachment  to  the 
linea  alba,  and  at  each  superior  angle  presents  a  half  facet  for  the  lower  half  of 
the  cartilage  of  the  seventh  rib.  This  portion  of  the  sternum  is  very  various  in 
appearance,  being  sometimes  pointed,  broad  and  thin,  sometimes  bifid,  or  perforated 
by  a  round  hole,  occasionally  curved,  or  deflected  considerably  to  one  or  the  other 
side. 

Structure,  This  bone  is  composed  of  a  considerable  amount  of  loose  spongy 
tissue  within,  covered  externally  with  a  very  thin  layer  of  compact  tissue. 

Development,    The  sternum,  including  the  ensiform  appendix,  is  developed 

by  six  centres.      One   for  the  first  piece  or  manubrium,   four  for  the  second 

piece  or  gladiolus,  and  one  for  the  ensiform  appendix.     The  sternum  is  entirely 

cartilaginous  up  to  the  middle  of  foetal  life,  and  when  ossification  takes  place,  the 

ossific  granules  are  deposited  in  the  middle  of  the  intervals  between  the  articular 

depressions  for  the  costal  «     tx      i  .    - «.  ,     «.    ^ 

58. — Development  of  Stemimi,  by  Six  Centres. 


cartilages,  in  the  following 
order  (^g,  58).  In  the 
first  piece,  between  the  fifth 
and  sixth  months;  in  the 
second  and  third,  between 
the     sixth    and    seventh; 

in  the  fourth  piece,  at  the  A^j;carrif^e 

ninth  month;  in  the  fifth, 

within   the   first  year,  or 

between     the     first     and 

second  years   after  birth; 

and  in  the  ensiform  appen- 
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dix,   between   the  aecond 

and    the    eeveatcenth    or 

eightBenth     years,     by     a 

single  centre  which  makes 

its  appearance  at  the  upper 

part,    and    proceeds    gra- 

dnally     downwards.       To 

these    may  be    added    the 

occasional  existence,  as  de- 
scribed   by   Breschet,    of 

two  small  epi-stemal  cen- 
tres, which  make  their  ap- 
pearance one  on  each  side 

oT  the  interclavicular  notch. 

It  occasionally  happen  s  tbat 

MHUfl  of  these  divisions  are 

formed  from  more  than  one 

centre,  thenumber  and  posi- 
tion of  which  vary  (fig.  6o). 

Thus  the  first  piece  may 

hare    two,  three,  or  even 

six    centres;    the    second 

piece  has  seldom  more  than 

one;  the  third,  fourth,  and 

fiAh  pieces,  are  often  formed 

from    two    centres    placed 

lalorally,      the      irregular 

nii<Mi  of  which  will  serve 

10  explain  the  occasional 

occurrence  of  the  sternal 

foramen  (fig.6l),  or  of  the 

vertical  fissure  which  occa- 
sionally intersects  this  part 

of  the  bone.  Union  of  these 

Tarions   parts   commences 

from  below,  and  proceeds 

npwards,   taking  place  in 

the  following order(fig.5Q). 

The  fifth    piece    ia  joined 

to    the    fourth    soon  after 

pnberty ;    the  fourth  to  the 

third,between  the  twentieth 

and  twen^-fifth  years;  the 

third  to  the  second,  be- 
tween the  thirty-fifth  and 

fortieth  years;  the  second 

b  rarely  joined  to  the  first  except  in  veiy  advanced  age. 
Arti^ulationt,  With  the  clavicles,  and  seven  costal  carti 
Attachment  of  Mu»cU$.  The  Fectoralis  major,  Stemo 

byoid,  Stemo-thyroid,  Triangularis  stemi,  aponeurosis  of 

Obliqons  intemus,  and  Transverealis  muscles,  Rectus  and 

The  Bibs. 

Hie  Bibs  are  elastic  arches  of  bone,  which  form  the  cl 

walls.    They  are  twelve  in  number  on  each  side;  but  tbisn 

bytbedevelopmentof  a  cervical  or  lumbar  rib,  or  maybe  dii 

first  seven  are  connected  behind  with  the  spine,  and  in  I 
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through  the  intervention  of  the  costal  cartilagee,  they  are  called  verUhro-iUmal, 

or  true  ribs.     The  remaining  five  are  false  ribs;  of  these  the  first  three,  being 

it. — A  Central  Rib  of  Kight  Side.         connected  behind  with  the  spine,  and  in 

Inner  Sur&oe.  front  with  the  costal  cartilages,  are  called 

,  the  vertebro-cottal  ribt;  the  last  two  are 

'"^^t-  connected  with  the  vertebra!  only,  being 

free  at  their  anterior  extremities,  they  are 

termed  verUbral  or  fioaUng  rU>i.     The 

ribs  vary  in  their  direction,  the  upper  ones 

^  being  placed  nearly  at  right  angles  with 

""l  the    epine;    the    lower   ones    are    placed 

obliquely,  so  that  the  anterior  extremity 

is  lower  than  the  posterior.     The  extent 

of  obliquity  reacheo  its  maximum  at  the 

ninth  rib,  gradually  decreasing  from  that 

point  towards  the  twelfth.     The  ribs  are 

situated  one  beneath  the  other  in  such 

a  manner  that  epacee  are  left  between 

them;  these  are  called  inUreottal  tpacet. 

Their  length  corresponds  to  the  length  of 

the  ribs,  their  breadth  is  more  considerable 

in  front  than  behind,  and  between  the 

upper  than  between  the  lower  ribs.    The 

ribs  increase  in  length  from  the  first  to 

the  eighth,  when  they  again  diminish  to 

the  twelfUi.    In  breadth  they  decrease 

from  above  downwards;  in  each  rib  the 

greatest  breadth  ie  at  the  sternal  extre- 

mily. 

Cammoneharactertofthe  Sibt(Ag.(t2). 
Take  a  rib  from  the  middle  of  the  series 
in  order  to  study  its  cwnmon  characters. 
Each  rib  presents  two  extremities,  a  pos- 
terior or  vertebral,  an  anterior  or  eternal, 
and  an  intervening  portion,  the  body  or 
shaft.  The  potlerior  or  vertebral  extrt- 
ntity,  presents  for  examination  a  head, 
neck,  and  tuberosity. 

The  head  (fig.  63)  is  marked  by  a  kid- 
ney-shaped  articular  surface,  divided  by  a 
horizontal  ridge  into  two  facets  for  articu- 
lation with  the  costal  cavity  formed  by  the 
junction  of  the  bodies  of  two  contiguous 
dorsal  vertebne;  the  upper  facet  is  email, 
the  inferior  one  of  large  size;  the  ridge 
separating  them,  eerves  for  the  attachment 
of  the  inter-articular  ligament. 

The  neck  is  that  flattened  portion  of  the 
rib  w&ich  extends  outwarde  from  the  bead; 
it  is  about  an  inch  long,  and  rests  upon 
the  transverse  process  of  the  inferior  of 
the  two  vertebrte  with  which  the  head 
articulates.  Ite  anterior  turfaee  is  flat 
and  smooth,  its  posterior  rough,  for  the 
attachment  of  the  middle  costo-transverBO 
ligament.  Of  its  two  borders,  the  mpc 
rior  presents  a  rough  crest  for  the  attach- 
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ment  -of  the  anterior  costo-transverse  ligament;  its  inferior  border  is  rounded. 
On  the  outer  surface  of  tlie  neck,  just  wliere  it  joins  tlie  sliaft,  is  an  eminence,  the 
tuberosity;  it  consists  of  two  portions,  an  articular  and  a  non-articular.  The 
articular  portion^  the  most  internal  and  inferior  of  the  two,  presents  a  small  oval 
surface  directed  downwards,  backwards  and  inwards,  for  articulation  with  the 
extremity  of  the  transverse  process  of  the  vertebra  below  it.  The  non-articulaf 
portion  is  a  rough  elevation,  which  affords  attachment  to  the  posterior  costo-trans- 
Terse  ligament. 

63.— Vertebral  Extremity  of  a  Rib.    External  Surface. 
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The  sha/lt  presents  two  surfaces,  an  external  and  an  internal;  and  two  borders, 
a  superior  and  an  inferior.  The  external  surface  is  convex,  and  marked  for  the 
attachment  of  muscles.  At  its  posterior  part,  a  little  in  front  of  the  tuberosity,  is 
seen  a  prominent  line,  directed  obliquely  from  above,  downwards  and  outwards; 
this  gives  attachment  to  a  tendon  of  the  Sacro-lumbalis  muscle,  and  is  called  the 
angle.  At  this  point,  the  rib  is  bent  upon  itself  in  two  directions.  If  the  rib  is 
laid  upon  its  lower  border,  it  will  be  seen  that  the  anterior  portion  of  the  shaft,  as 
far  as  the  angle,  rests  upon  this  surface,  while  the  vertebral  end  of  the  bone, 
beyond  the  angle,  is  bent  inwards  and  at  the  same  time  tilted  upwards.  The 
distance  between  the  angle  and  the  tuberosity  increases  gradually  from  the  second 
to  the  tenth  rib.  This  portion  of  bone  is  rounded,  rough,  and  irregular,  and 
serves  for  the  attachment  of  the  Longissimus  dorsi.  The  portion  of  bone  between 
the  angle  nnd  sternal  extremity  is  also  slightly  twisted  upon  its  own  axis,  the 
external  surface  looking  downwards  behind  the  angle,  a  little  upwards  in  front  of 
it.  This  surface  presents,  towards  its  sternal  extremity,  an  oblique  line,  the  ante- 
rior angle.  The  internal  surface  is  concave,  smooth,  and  presents  the  orifices  of 
two  or  three  nutrient  foramina,  the  course  of  which  is  directly  backwards  towards 
the  vertebral  extremity.  This  surface  looks  a  little  upwards,  behind  the  angle;  a 
little  downwards,  in  front  of  it.  The  superior  border,  thick  and  rounded,  is  marked 
by  an  external  and  an  internal  lip,  more  distinct  behind  than  in  front;  they  serve 
for  the  attachment  of  the  External  and  Internal  intercostal  muscles.  The  inferior 
border^  thin  and  sharp,  has  attached  the  External  intercostal  muscle.  This  border 
is  marked  on  its  inner  side  by  a  deep  groove  which  commences  at  the  tuberosity 
and  gradually  becomes  lost  at  the  junction  of  the  anterior  with  the  middle  third  of 
the  bone.  At  the  back  part  of  the  bone,  this  groove  belongs  to  the  inferior  border; 
bat  just  in  front  of  the  angle,  where  it  is  deepest  and  broadest,  it  corresponds  to 
the  internal  surface;  it  lodges  the  intercostal  vessels  and  nerve.  Its  superior  edge 
is  rounded  and  continued  back  as  far  as  the  vertebral  extremity;  it  serves  for  the 
attachment  of  the  Internal  intercostal  muscle.  Its  inferior  edge  corresponds  to  the 
bwer  margin  of  the  rib,  and  gives  attachment  to  the  External  intercostal.  The 
anterior  or  sternal  extremity,  is  flattened,  and  presents  a  porous  oval  concave 
depression,  into  which  the  costal  cartilage  is  received. 

PscuLiAB  Ribs. 

The  pecnliar  ribs  which  require  especial  consideration,  are  five  in  number,  viz., 
the  first,  second,  tenth,  eleventh  and  twelfth. 

The ^rsi  rib  (fig.64)  is  one  of  the  shortest  and  the  most  curved  of  all  the  ribs;  it 
is  broad,  fiat,  and  placed  horizontally  at  the  upper  part  of  the  thorax,  its  surfaces 
boking  upwards  and  downwards;  and  its  borders,  inwards  and  outwards.     The 
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head  is  of  email  eize,  rounded,  and  presents  onlj  a  single  articular  facet  for  arti- 
culation with  the  body  of  the  first  dorsal  vertebra.  The  neck  is  narrow  and 
rounded.  The  tuberosity^  thick  and  prominent,  rests  on  the  outer  border. 
There  is  no  angle,  and  it  is  not  twisted  on  its  axis.     The  upp^  surface  of  the 

Peculiar  Ribs. 
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shaft  is  marked  towards  its  anterior  part  by  two  shallow  depressions,  separated 
from  one  another  bj  a  ridge,  which  becomes  more  prominent  towards  the  internal 
border,  where  it  terminates  in  a  tubercle;  this  tubercle  and  ridge  serve  for  the 
attachment  of  the  Scalenus  anticus  muscle,  the  groove  in  front  of  it  transmitting 
the  subclavian  vein;  that  behind  it,  the  subclavian  artery.  The  inferior  surface 
is  smooth,  and  destitute  of  the  groove  observed  on  the  other  ribs.     The  outer 


COSTAL  CARTILAGES.  75 

harder  Is  convex,  thick,  and  rounded.  The  innery  concave,  thin,  and  sharp,  and 
marked  about  its  centre  by  the  tubercle  before  mentioned.  The  anterior  extremity 
is  larger  and  thicker  than  any  of  the  other  ribs. 

The  secand  rib  (fig.  65)  is  much  longer  than  the  first,  but  bears  a  very  considerable 
resemblance  to  it  in  the  direction  of  its  curvature.  The  non-articular  portion  of  the 
tuberosity  is  occasionally  only  slightly  marked.  The  angle  is  slight,  and  situated 
close  to  the  tuberosity,  and  the  rib  is  not  twisted,  so  that  both  ends  touch  any 
plane  surface  upon  which  it  may  be  laid.  The  shaft  is  not  horizontal,  like  that  of 
the  first  rib;  its  external  surface^  which  is  convex,  looking  upwards  and  a  little 
outwards;  it  presents  near  the  middle  a  rough  eminence  for  the  attachment  of  part 
of  the  first,  and  the  second  serration  of  the  serratus  magnus.  The  inner  surface 
smooth  and  concave,  is  directed  downwards  and  a  little  inwards;  it  presents  a  short 
groove  towards  its  posterior  part. 

The  tenik  rib  (fig.  66)  has  only  a  single  articular  surface  on  its  head. 

The  eleventh  and  twelfth  ribs  (figs.  67  and  68)  have  each  a  single  articular 
surface  on  the  head,  which  is  of  rather  large  size;  they  have  no  neck  or  tuberosity, 
and  are  pointed  at  the  extremity.  The  eleventh  has  a  slight  angle  and  a  shallow 
groove  on  the  lower  border.  The  twelfth  has  neither,  and  is  much  shorter  than 
the  eleventh. 

Structure,  The  ribs  consist  of  a  quantity  of  cancellous  tissue,  enclosed  in  a  thin 
compact  layer. 

Development,  Each  rib,  with  the  exception  of  the  last  two,  is  developed  by 
three  centres,  one  for  the  shaft,  one  for  the  head,  and  one  for  the  tubercle.  The 
last  two  have  only  two  centres,  that  for  the  tubercle  being  wanting.  Ossification 
commences  in  the  body  of  the  ribs  at  a  very  early  period,  before  its  appearance  in 
the  vertebrae.  The  epiphysis  of  the  head,  which  is  of  a  slightly  angular  shape, 
and  that  for  the  tubercle,  of  a  lenticular  form,  make  their  appearance  between  the 
sixteenth  and  twentieth  years,  and  do  not  become  united  to  the  rest  of  the  bone 
until  about  the  twenty-fifth  year. 

Attachment  oj  Muscles,  The  Intercostals,  Scalenus  anticus,  Scalenus  medius, 
Scalenus  posticus,  Pectoralis  minor,  Serratus  magnus,  Obliquus  extemus,  Trans- 
versalis,  Quadratus  lumborum.  Diaphragm,  Latissimus  dorsi,  Serratus  posticus 
superior,  Serratus  posticus  inferior,  Sacro-lumbalis,  Musculus  accessorius  ad  sacro- 
lombalem,  Longissimus  dorsi,  Cervicalis  ascendens,  Levatores  costarum. 

The  Costal  Cabtilages, 

The  Costal  Cartilages  (fig.  56)  are  white  elastic  structures,  which  serve  to  pro- 
long the  ribs  forward  to  the  front  of  the  chest,  and  contribute  very  materially 
to  the  elasticity  of  this  cavity.  The  seven  first  are  connected  with  the  sternum, 
the  three  next  with  the  lower  border  of  the  cartilage  of  the  preceding  rib.  The 
cartilages  of  the  two  last  ribs,  which  have  pointed  extremities,  fioat  freely  in  the 
parietes  of  the  abdomen.  Like  the  ribs,  the  costal  cartilages  vary  in  their  length, 
breadth,  and  direction.  They  increase  in  length  from  the  first  to  the  seventh,  and 
gradually  diminish  to  the  last.  They  diminish  in  breadth,  as  well  as  the  intervals 
between  them,  from  the  first  to  the  last.  They  are  broad  at  their  attachment  to  the 
ribs,  and  taper  towards  their  sternal  extremities,  excepting  the  two  first,  which 
mre  of  the  same  breadth  throughout,  and  the  sixth,  seventh,  and  eighth,  which  are 
enlarged  where  their  margins  are  in  contact.  In  direction  they  also  vary;  the  first 
descends  a  little,  the  second  is  horizontal,  the  third  ascends  slightly,  whilst  all  the 
Ttft  follow  the  course  of  the  ribs  for  a  short  extent,  and  then  ascend  to  the  sternum 
or  preceding  cartilage.  Each  costal  cartilage  presents  two  surfaces,  two  borders, 
and  two  extremities.  The  anterior  surface  is  convex,  and  looks  forwards  and  up- 
wards; that  of  the  first  gives  attachment  to  the  costo-clavicular  ligament;  that  of 
the  first,  second,  third,  fourth,  fifth,  and  sixth  at  their  sternal  ends  to  the  Pectoralis 
major.  The  others  are  covered,  and  give  partial  attachment  to  some  of  the 
grmt  fiat  muscles  of  the  abdomen.  The  posterior  surface  is  concave,  and  directed 
backwards  and  downwards,  the  six  or  seven  inferior  ones  afibrding  attachment 
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the  Glntent  minimDs  mnscle.  Beneatb  the  inferior  carved  line,  uid  corresponding 
to  the  upper  part  of  the  acetabulum,  is  s  smooth  eminence  (Bometimes  a  depressicKi), 
to  which  is  attached  the  reflected  tendon  of  the  Rectus  femoria  muscle. 

The  Inttmal  Sur/aee  (fig.  70)  of  the  ilium  is  bounded  above  by  the  crest, 
70.— Bight  Ob  InnonuDatum.    Internal  Sur&ce. 


below  by  a  prominent  line,  the  linea-ileo  pcctinea,  and  before  and  behind  by  the 
anterior  and  posterior  borders.  It  presents  anteriorly  a  large  smooth  concave 
surface  called  the  tB/rma^  iliac  /otia,  or  venter  of  the  ilium;  it  lodges  the 
Iliaetu  muscle,  and  presents  at  its  lower  part  the  orifice  of  a  nutritious  canal. 
Behind  the  iliac  fossa  is  a  rough  eurfoce,  divided  into  two  portions,  a  snperior  and 
an  inferior.  The  inferior,  or  auricular  portion,  so  called  from  its  resemblsiice  to  the 
external  ear,  is  coated  with  cartilage  in  the  recent  state,  and  articulates  with  a 
similar  shaped  surface  on  the  side  of  the  sacrum.  The  superior  portion  is  con- 
cave and  rough  for  the  attachment  of  the  posterior  sacro-iliac  ligaments. 

The  crest  of  the  ilium  is  convex  in  its  general  outline  and  sinuously  curved, 
being  bent  inwards  anteriorly,  outwards  posteriorly.     It  is  longer  10  the  female 
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than  in  the  male,  very  thick  behind,  and  thinner  at  the  centre  than  at  the 
extremitiefl.  It  terminates  at  either  end  in  a  prominent  eminence,  the  anterior 
superior,  and  posterior  superior  spinous  process.  The  surface  of  the  crest  is 
broad,  and  divided  into  an  external  lip,  an  internal  lip,  and  an  intermediate 
space.  To  the  external  lip  is  attached  the  Tensor  vaginss  femoris,  Obliquus 
extemns  abdominis,  and  Latissimus  dorsi,  and  by  its  whole  length  the  fascia 
lata;  to  the  interspace  between  the  lips,  the  Internal  oblique;  to  the  internal 
iipv  the  Transrersalis,  Quadratus  lumborum,  and  Erector  spinas. 

The  anterior  border  of  the  ilium  is  concaye.  It  presents  two  projections 
separated  by  a  notch.  Of  these,  the  uppermost,  formed  by  the  junction  of  the 
crest  and  anterior  border,  is  called  the  anterior  superior  spinous  process  of 
the  ilium,  the  outer  border  of  which  gives  attachment  to  the  fascia  lata,  and  the 
origin  of  the  Tensor  vaginse  femoris,  its  inner  border,  to  the  Iliacus  intemus, 
whilst  its  extremity  affords  attachment  to  Pou  part's  ligament  and  the  origin  of 
the  Sartorius.  Beneath  this  eminence,  is  a  notch  which  gives  attachment  to  the 
Sartorins  muscle,  and  across  which  passes  the  external  cutaneous  nerve.  Below 
the  notch  is  the  anterior  inferior  spinous  process,  which  terminates  in  the  upper 
lip  of  the  acetabulum;  it  gives  attachment  to  the  straight  tendon  of  the  Rectus 
femoris  muscle.  On  the  inner  side  of  the  anterior  inferior  spinous  process,  is  a 
broad  shallow  groove,  over  which  passes  the  Iliacus  muscle.  The  posterior 
border,  shorter  than  the  anterior,  also  presents  two  projections  separated  by  a 
notch,  the  posterior  superior,  and  the  posterior  inferior  spinous  processes.  The 
former  corresponds  with  that  portion  of  the  posterior  surface  of  the  ilium,  which 
serres  for  the  attachment  of  the  sacro-iliac  ligaments,  the  latter,  to  the  auricular 
portion  which  articulates  with  the  sacrum.  Below  the  posterior  inferior  spinous 
process,  is  a  deep  notch,  the  great  sacro-sciatic. 

The  Ischium  forms  the  inferior  and  posterior  part  of  the  os  innominatum.  It 
is  divisible  into  a  thick  and  solid  portion,  the  body,  and  a  thin  ascending  part,  the 
ramos.  The  body,  somewhat  triangular  in  form,  presents  three  surfaces,  an 
external,  internal,  and  posterior,  and  three  borders.  The  external  surface  cor- 
responds to  that  portion  of  the  acetabulum  formed  by  the  ischium;  it  is  smooth 
ind  concave  above,  and  forms  a  little  more  than  two-fifths  of  that  cavity;  its 
ooter  margin  is  bounded  by  a  prominent  rim  or  lip,  to  which  the  cotyloid-fibro- 
cartilage  is  attached.  Below  the  acetabulum,  between  it  and  the  tuberosity,  is  a 
deep  groove,  along  which  the  tendon  of  the  Obturator  extemus  muscle  runs,  as 
it  passes  outwards  to  be  inserted  into  the  digital  fossa  of  the  femur.  The  internal 
surface  is  smooth,  concave,  and  forms  the  lateral  boundary  of  the  true  pelvic 
cavity;  it  is  broad  above,  and  separated  from  the  venter  of  the  ilium  by  the  linea- 
ilecKpectinea^  narrow  below,  its  posterior  border  being  encroached  upon  a  little  below 
its  CCTtre,  by  the  spinq  of  the  ischium,  above  and  below  which  are  the  greater  and 
l^ier  sacro-sciatic  notches;  in  front  it  presents  a  sharp  margin,  which  forms  the 
OBter  boundary  of  the  obturator  foramen.  This  surface  is  perforated  by  two  or 
three  large  vascular  foramina,  and  affords  attachment  to  part  of  the  Obturator 
intemos  muscle. 

The  poiterior  surface  is  quadrilateral  in  form,  broad  and  smooth  above,  narrow 
below  where  it  becomes  continuous  with  the  tuberosity;  it  is  limited  in  front  by 
the  margin  of  the  acetabulum,  behind  by  the  front  part  of  the  great  sacro-sciatic 
Doteh.  This  surface  supports  the  Pyriformis,  the  two  Gremelli,  and  the  Ob- 
turator intemus  muscles,  in  their  passage  outwards  to  the  great  trochanter. 
The  body  of  the  ischium  presents  three  borders,  posterior,  inferior,  and 
ifitemaL  The  posterior  border  presents,  a  little  below  the  centre,  a  thin  and 
pointed  triangular  eminence,  the  spine  of  the  ischium,  more  or  less  elongated  in 
difeent  subjects.  Its  external  surface  gives  attachment  to  the  Gemellus  superior, 
itimtemal  surface  to  the  Coccygeus  and  Levator  ani,  whilst  to  the  pointed  extremity 
is  oonneded  the  lesser  sacro-sciatic  ligament.  Above  the  spine  is  a  notch  of  large 
■26,  the  great  sacro-sciatic,  converted  into  a  foramen  by  the  lesser  sacro-sciatic 
It;    it    transmits   the   Pjriformis  muscle,   the  gluteal    vessels  and  nerve 
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passmg  out  aboTe  this  muscle,  the  sciatic,  and  internal  pudic  vessels  and  nerve, 
and  a  small  nerve  to  the  Obturator  intemus  nrascle  below  it.  Below  the  spine  is 
a  smaller  notch,  the  lesser  sacro-sciatic;  it  is  smooth,  coated  with  cartilage  in  the 
recent  state,  the  surface  of  which  presents  numerous  markings  corresponding  to 
the  subdivisions  of  the  tendon  of  the  Obturator  intemus  which  winds  over  it. 
It  is  converted  into  a  foramen  bj  the  sacro-sciatic  ligaments,  and  transmits  the 
tendon  of  the  Obturator  intemus,  the  nerve  which  supplies  this  muscle,  and  the 
pudic  vessels  and  nerve.  The  inferior  border  is  thick  and  broad:  at  its  point  of 
junction  with  the  posterior,  is  a  large  rough  eminence  upon  which  the  body  rests 
in  sitting;  it  is  called  the  tuberosity  of  the  ischium.  The  internal  border  is  thin, 
and  forms  the  outer  circumference  of  the  obturator  foramen. 

The  tuberosity,  situated  at  the  junction  of  the  posterior  and  inferior  borders, 
presents  for  examination  an  external  lip,  an  internal  lip,  and  an  intermediate 
space.  The  external  lip  gives  attachment  to  the  Quadratus  femoris  and  part  of 
the  Adductor  magnus  muscles.  The  inner  lip  is  bounded  by  a  sharp  ridge  for  the 
attachment  of  a  falciform  prolongation  of  the  great  sacro-sciatic  ligament,  pre- 
sents a  groove  on  the  inner  side  of  this  for  the  lodgment  of  the  internal  pudic 
vessels  and  nerve,  and  more  anteriorly  has  attached  the  Transversus  perinei. 
Erector  penis,  and  Compressor  urethra  muscles.  The  intermediate  surface  pre- 
sents four  distinct  impressions.  Two  of  these  seen  at  the  front  part  of 
the  tuberosity  are  rough,  elongated,  and  separated  from  each  other  by  a  pro- 
minent ridge;  the  outer  one  gives  attachment  to  the  Adductor  magnus,  die  inner 
one  to  the  great  sacro-sciatic  ligament.  Two  situated  at  the  back  part  are 
smooth,  larger  in  size  and  separated  by  an  oblique  ridge:  from  the  upper  and 
outer  arises  the  Semi-membranosus;  from  the  lower  and  inner,  the  Biceps  and 
Semi-tendinosus.  The  most  superior  part  of  the  tuberosity  gives  attachment  to 
the  Gremellus  inferior. 

The  ramus  is  the  thin  flattened  part  of  the  ischium,  which  ascends  from  the  tube- 
rosity upwards  and  inwards,  and  joins  the  ramus  of  the  pubes,  their  point  of  junction 
being  indicated  in  the  adult  by  a  rough  eminence.  Its  outer  surface  is  rough  for 
the  attachment  of  the  Obturator  extemus  muscle.  Its  inner  surface  forms  part  of 
the  anterior  wall  of  the  pelvis.  Its  inner  border  is  thick,  rough,  slightly  everted, 
forms  part  of  the  outlet  of  the  pelvis,  and  serves  for  the  attachment  of  the  crus- 
penis.  Its  outer  border  is  thin  and  sharp,  and  forms  part  of  the  inner  margin 
of  the  obturator  foramen. 

The  Pubes  forms  the  anterior  part  of  the  os  innominatum;  it  is  divisible  into  a 
horizontal  ramus  or  body,  and  a  perpendicular  ramus. 

The  body,  or  horizontal  ramus,  presents  for  examination  two  extremities,  an 
outer  and  an  inner,  and  four  surfaces.  The  outer  extremity,  the  thickest  part  of 
the  bone,  forms  one-fifth  of  the  cavity  of  the  acetabulum:  it  presents  above,  a 
rough  eminence,  the  ilio-pectineal,  which  serves  to  indicate  the  point  of  junction 
of  the  ilium  and  pubes.  The  inner  extremity  of  the  body  of  the  bone  is  the 
symphysis;  it  is  oval,  covered  by  eight  or  nine  transverse  ridges,  or  a  series  of 
nipple-like  processes  arranged  in  rows,  separated  by  grooves;  they  serve  for  the 
attachment  of  the  interarticular  fibro-cartilage,  placed  between  it  and  the  oppo- 
site bone.  Its  upper  surface,  triangular  in  form,  wider  externally  than  in- 
ternally, is  bounded  behind  by  a  sharp  ridge,  the  pectineal  line,  or  linea- 
ilio-pectinea,  which,  running  outwards,  marks  the  brim  of  the  true  pelvis.  The 
surface  of  bone  in  front  of  the  pubic  portion  of  the  linea-ilio-pectinea,  serves 
for  the  attachment  of  the  Pectineus  muscle.  This  ridge  terminates  internally 
at  a  tubercle,  which  projects  forwards,  and  is  called  the  spine  of  the  pube«. 
The  portion  of  bone  included  between  the  spine  and  inner  extremity  of  the 
pubes  is  called  the  crest;  it  serves  for  the  attachment  of  the  Rectus,  Pyrami- 
dalis,  and  conjoined  tendon  of  the  Internal  oblique  and  Transversalis.  The 
point  of  junction  of  the  crest  with  the  symphysis  is  called  the  anyle  of  the  pubes. 
The  inferior  surface  presents  externally  a  broad  and  deep  oblique  groove,  for 
the  passage  of  the  obturator  vessels  and  nerve;  and  internally  a  sharp  margin, 
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which  forma  part  of  the  circiimferenc«  of  the  obturator  foramen.  Its  external 
tMr/aee  is  flat  aod  compressed,  and  eervee  for  the  attachment  of  muBclee.  Its 
iiUernal  ntrfaee,  convex  from  above  downwards,  concave  from  side  to  side,  is 
snooth,  and  forms  part  of  the  anterior  wall  of  the  pelvis.  The  deBceuding  ramus 
of  the  pabea  passes  outwards  and  downwards,  becomiog  thinner  and  narrower  as  it 
descends,  and  joins  with  the  ramus  of  the  ischium.  Its  external  $ur/ace  is  rough, 
for  the  attachment  of  muscles.  Its  inner  turjace  is  smooth.  Its  inner  border  is 
thick,  rough,  and  everted,  especiallj  in  females.  In  the  male  it  serves  for  the 
Bttachment  of  the  cms  penis.  Its  outer  border  forms  part  of  the  circumference  of 
the  obturator  foramen. 

The  cotyloid  eaviiy  or  aeetabulwm,  is  a  deep  cup-shaped  hemispherical  depres* 
rion;  formed  internally  by  the  pubes,  above  by  the  ilium,  behind  and  below  by 
the  ischinm,  a  little  less  than  two-fifths  being  formed  by  the  ilium,  a  little  more 
than  two-fifUiB  by  the  ischium,  and  the  remaining  fifth  by  the  pubes.  It  ia 
boonded  by  a  prominent  uneven  rim,  which  is  tliick  and  strong  above,  and  serves 
for  the  attachment  of  a  fibro- cartilaginous  structure,  which  contracts  its  orifice 
and  deepens  the  surisce  for  articulation.  It  presents  on  its  inner  side  a  deep 
notch,  the  cotyloid  notch,  which  transmits  the  nutrient  vessels  into  the  interior  of 
the  joint,  and  is  continuous  with  a  deep  circular  depression  at  the  bottom  of  the 
cavi^:  this  depression  ia  perforated  by  numerous  apertures,  lodges  a  mass  of  fat, 
ud  its  margins  serve  for  the  attachment  of  the  Ugamentom  teres.  The  notch  is 
converted,   in  tlie  natural  state,  into  a  foramen  hy  a  dense   ligamentoos  band 

71. — Flan  of  the  Development  of  the  Os  Innominatum. 
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which  passes  across  it.     Through  this  foramen  the  nutrient  vessels  and  nerves 
enter  the  joint. 

Tlie  obturator  or  thyroid  foramen  is  a  large  aperture,  situated  between  the 
isdiiam  and  pubes.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  obliquely  from  above  downwards;  in  the  female  smaller,  and  more  triongu- 
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passing  out  above  this  muscle,  the  sciatic,  and  internal  pudic  vessels  and  nerve, 
and  a  small  nerve  to  the  Obturator  intemus  nrascle  below  it.  Below  the  spine  is 
a  smaller  notch,  the  lesser  sacro-sciatic;  it  is  smooth,  coated  with  cartilage  in  the 
recent  state,  the  surface  of  which  presents  numerous  markings  corresponding  to 
the  subdivisions  of  the  tendon  of  the  Obturator  intemus  which  winds  over  it. 
It  is  converted  into  a  foramen  by  the  sacro-sciatic  ligaments,  and  transmits  the 
tendon  of  the  Obturator  intemus,  the  nerve  which  supplies  this  muscle,  and  the 
pudic  vessels  and  nerve.  The  inferior  border  is  thick  and  broad:  at  its  point  of 
junction  with  the  posterior,  is  a  large  rough  eminence  upon  which  the  body  rests 
in  sitting;  it  is  called  the  tuberosity  of  the  ischium.  The  internal  border  is  thin, 
and  forms  the  outer  circumference  of  the  obturator  foramen. 

The  tuberosity,  situated  at  the  junction  of  the  posterior  and  inferior  borders, 
presents  for  examination  an  external  lip,  an  internal  lip,  and  an  intermediate 
space.  The  external  lip  gives  attachment  to  the  Quadratus  femoris  and  part  of 
the  Adductor  magnus  muscles.  The  inner  lip  is  bounded  bj  a  sharp  ridge  for  the 
attachment  of  a  falciform  prolongation  of  the  great  sacro-sciatic  ligament,  pre- 
sents a  groove  on  the  inner  side  of  this  for  the  lodgment  of  the  internal  pudic 
vessels  and  nerve,  and  more  anteriorly  has  attached  the  Transversus  perinei. 
Erector  penis,  and  Compressor  urethras  muscles.  The  intermediate  surface  pre- 
sents four  distinct  impressions.  Two  of  these  seen  at  the  front  part  of 
the  tuberosity  are  rough,  elongated,  and  separated  from  each  other  by  a  pro- 
minent ridge;  the  outer  one  gives  attachment  to  the  Adductor  magnus,  the  inner 
one  to  the  great  sacro-sciatic  ligament.  Two  situated  at  the  back  part  are 
smooth,  larger  in  size  and  separated  by  an  oblique  ridge:  from  the  upper  and 
outer  arises  the  Semi-membranosus;  from  the  lower  and  inner,  the  Biceps  and 
Semi-tendinosus.  The  most  superior  part  of  the  tuberosity  gives  attachment  to 
the  Gemellus  inferior. 

The  ramus  is  the  thin  flattened  part  of  the  ischium,  which  ascends  from  the  tube- 
rosity upwards  and  inwards,  and  joins  the  ramus  of  the  pubes,  their  point  of  junction 
being  indicated  in  the  adult  by  a  rough  eminence.  Its  outer  surface  is  rough  for 
the  attachment  of  the  Obturator  extemus  muscle.  Its  inner  surface  forms  part  of 
the  anterior  wall  of  the  pelvis.  Its  inner  border  is  thick,  rough,  slightly  everted, 
forms  part  of  the  outlet  of  the  pelvis,  and  serves  for  the  attachment  of  the  crus- 
penis.  Its  outer  border  is  thin  and  sharp,  and  forms  part  of  the  inner  margin 
of  the  obturator  foramen. 

The  Pubes  forms  the  anterior  part  of  the  os  innominatum;  it  is  divisible  into  a 
horizontal  ramus  or  body,  and  a  perpendicular  ramus. 

The  body,  or  horizontal  ramus,  presents  for  examination  two  extremities,  an 
outer  and  an  inner,  and  four  surfaces.  The  outer  extremity,  the  thickest  part  of 
the  bone,  forms  one-fifth  of  the  cavity  of  the  acetabulum:  it  presents  above,  a 
rough  eminence,  the  ilio-pectineal,  which  serves  to  indicate  the  point  of  junction 
of  the  ilium  and  pubes.  The  inner  extremity  of  the  body  of  the  bone  is  the 
symphysis;  it  is  oval,  covered  by  eight  or  nine  transverse  ridges,  or  a  series  of 
nipple-like  processes  arranged  in  rows,  separated  by  grooves;  they  serve  for  the 
attachment  of  the  interarticular  fibro-cartilage,  placed  between  it  and  the  oppo- 
site bone.  Its  upper  surface,  triangular  in  form,  wider  externally  than  in- 
ternally, is  bounded  behind  by  a  sharp  ridge,  the  pectineal  line,  or  linea- 
ilio-pectinea,  which,  running  outwards,  marks  the  brim  of  the  true  pelvis.  The 
surface  of  bone  in  front  of  the  pubic  portion  of  the  linea-ilio-pectinea,  serves 
for  the  attachment  of  the  Pectineus  muscle.  This  ridge  terminates  internally 
at  a  tubercle,  which  projects  forwards,  and  is  called  the  spine  of  the  pubes. 
The  portion  of  bone  included  between  the  spine  and  inner  extremity  of  the 
pubes  is  called  the  crest;  it  serves  for  the  attachment  of  the  Rectus,  Pyrami- 
dalis,  and  conjoined  tendon  of  the  Internal  oblique  and  Transversalis.  The 
point  of  junction  of  the  crest  with  the  symphysis  is  called  the  anffle  of  the  pubes. 
The  inferior  surface  presents  externally  a  broad  and  deep  oblique  groove,  for 
the  passage  of  the  obturator  vessels  and  nerve;  and  internally  a  sharp  margin. 
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which  forms  part  of  the  circumference  of  the  obturator  foramen.  Its  external 
tmjaee  is  fiat  and  compressed,  and  serves  for  the  attachment  of  muscles.  Its 
intermal  turface,  convex  from  above  downwards,  concave  from  side  to  side,  is 
smooth,  and  forms  part  of  the  anterior  wall  of  the  pelvis.  The  descending  nunus 
of  the  pabes  passes  outwards  and  downwards,  becoming  thinner  and  narrower  as  it 
descends,  and  joins  with  the  ramus  of  the  ischium.  Its  external  turface  is  rough, 
for  the  attachment  of  muscles.  Its  inner  surface  is  smooth.  Its  inner  border  is 
thick,  rough,  and  everted,  especially  in  females.  In  the  male  it  serves  for  the 
attachment  of  the  cms  penis.  Its  outer  border  forma  part  of  the  circumference  of 
the  obturator  foramen. 

The  cotyloid  cavity  or  acetabulum,  is  a  deep  cup-shaped  hemispherical  depres- 
sion;  formed  intemallj  by  the  pubea,  above  by  the  ilium,  behind  and  below  by 
the  ischium,  a  little  less  than  two-fifths  being  formed  by  the  ilium,  a  little  more 
than  two-fifths  by  the  ischium,  and  the  remaining  fifth  by  the  pnbes.  It  is 
bounded  by  a  prominent  nneven  rim,  which  is  thick  and  strong  above,  and  serves 
for  the  attachment  of  a  fibro-cartilaginous  structure,  which  contracts  its  orifice 
and  deepens  the  snrflace  for  articulation.  It  presents  on  its  inner  side  a  deep 
notch,  tiie  cotyloid  notch,  which  transmits  the  nutrient  vessels  into  the  interior  of 
the  joint,  and  is  continuous  with  a  deep  circnlar  depression  at  the  bottom  of  the 
cavity;  this  depression  is  perforated  by  numerous  apertures,  lodges  a  mass  of  fat, 
and  its  margins  serve  for  the  attachment  of  the  ligamentam  teres.  The  notch  is 
converted,  in  the  natural  state,  into  a  foramen  by  a  dense  ligamentous  band 
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which  passes  across  it.     Through  this  foramen  the  nutrient  vessels  and  nerves 
enter  the  joint 

The  obturator  or  thyroid  foramen  is  a  large  aperture,  utuatcd  between  the 
ischium  and  pubes.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  obliquely  from  above  downwards;  in  the  female  smaller,  and  more  tnangu- 
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lar.  It  is  bounded  bj  a  thin  uneven  margin,  to  which  a  strong  membrane  is 
attached;  and  presents  at  its  upper  and  outer  part  a  deep  groove,  which  runs 
from  the  pelvis  obliquely  forwards,  inwards,  and  downwards.  It  is  converted 
into  a  foramen  by  the  obturator  membrane,  and  transmits  the  obturator  vessels 
and  nerve. 

Structure,  This  bone  consists  of  much  cancellous  tissue,  especially  where  it  is 
thick,  enclosed  between  two  layers  of  thick  and  dense  compact  tissue.  In  the 
thinner  parts  of  the  bone,  as  at  the  bottom  of  the  acetabulum,  and  centre  of  the 
iliac  fossa,  it  is  usually  semi-transparent,  and  composed  entirely  of  compact  tissue. 

Development  (fig,  yi).  By  eight  centres:  three  primary — one  for  the  ilium,  one 
for  the  ischium,  and  one  for  the  pubes;  and^re  secondary — one  for  tlie  crest  of  the 
ilium  its  whole  length,  one  for  the  anterior  inferior  spinous  process  (said  to  occur 
more  frequently  in  the  male  than  the  female),  one  for  the  tuberosity  of  the  ischium, 
one  for  the  symphysis  pubis  (more  frequent  in  the  female  than  the  male),  and  one 
for  the  Y-shaped  piece  at  the  bottom  of  the  acetabulum.  These  various  centres 
appear  in  the  following  order:  First,  in  the  ilium,  at  the  lower  part  of  the  bone, 
immediately  above  the  sciatic  notch,  at  about  the  same  period  that  the  develop- 
ment of  the  vertebne  commences.  Secondly,  in  the  body  of  the  ischium,  at  about 
the  third  month  of  foetal  life.  Thirdly,  in  the  body  of  the  pubes,  between  the 
fourth  and  fifth  months.  At  birth,  these  centres  are  quite  separate;  the  crest, 
the  bottom  of  the  acetabulum,  and  the  rami  of  the  ischium  and  pubes,  being  still 
cartilaginous.  At  about  the  sixth  year,  the  rami  of  the  pubes  and  ischium  are 
almost  completely  ossified.  About  the  thirteenth  or  fourteenth  year,  the  three 
divisions  of  the  bone  have  extended  their  growth  into  the  bottom  of  the  acetabu- 
lum, being  separated  from  each  other  by  a  Y-shaped  portion  of  cartilage,  which 
now  presents  traces  of  ossification.  The  ilium  and  ischium  then  become  joined, 
and  lastly  the  pubes,  through  the  intervention  of  the  portion  above  mentioned. 
At  about  the  age  of  puberty,  ossific  matter  appears  in  each  of  the  remaining  por- 
tions, and  they  become  joined  to  the  rest  of  the  bone  about  the  twenty-fifth  year. 

Articulations,  With  its  fellow  of  the  opposite  side,  the  sacrum  and  femur. 

Attachment  of  Muscles.  Ilium.  To  the  outer  lip  of  the  crest,  the  Tensor 
vaginffi  femoris,  Obliquus  extemus  abdominis,  and  Latissimus  dorsi ;  to  the  internal 
lip,  the  Transversalis,  Quadratus  lumborum,  and  Erector  spinsQ;  to  the  interspace 
between  the  lips,  the  Obliquus  intemus.  To  the  outer  surface  of  the  ilium,  the 
Gluteus  maximus,  Gluteus  medius.  Gluteus  minimus,  reflected  tendon  of  Rectus, 
portion  of  Pyriformis;  to  the  internal  surface,  the  Biacus;  to  the  anterior  border, 
the  Sartorius  and  straight  tendon  of  the  Rectus.  To  the  ischium.  Its  outer 
surface,  the  Obturator  extemus;  internal  surface.  Obturator  intemus  and  Levator 
ani.  To  the  spine.  The  Gemellus  superior,  Levator  ani,  and  Coccygeus.  To 
the  tuberosity,  the  Biceps,  Semi-tendinosus,  Semi-membranosus,  Quadratus  femoris. 
Adductor  magnus.  Gemellus  inferior,  Transversus  perinaei,  Erector  penis.  To  the 
pubis,  the  Obliquus  extemus,  Obliquus  intemus,  Transversalis,  Rectus,  Pyramida- 
lis,  Psoas  parvus,  Pectineus,  Adductor  longus,  Adductor  brevis.  Gracilis,  Obtu- 
rator externus  and  intemus.  Levator  ani.  Compressor  urethrse,  and  occasionally  a 
few  fibres  of  the  Accelerator  urinro. 

The  Pelvis. 

The  pelvis  is  stronger  and  more  massively  constructed  than  either  of  the  other 
osseous  cavities  already  considered;  it  is  connected  to  the  lower  end  of  the  spine, 
which  it  supports,  and  transmits  its  weight  to  the  lower  extremities,  upon  which 
it  rt»sts.  It  is  composed  of  four  bones — the  two  ossa  innominata,  which  bound  it 
on  either  side  and  in  front;  and  the  sacrum  and  coccyx,  which  complete  it 
behind. 

The  pelvis  is  divided  by  a  prominent  line,  the  linea  ileo  pectinea,  into  a  Mse 
and  true  pelvis. 

The  fal$%  pelvis  is  all  that  expanded  portion  of  the  pelvic  cavity  which  is 
situated  above  the  linea  ileo  pectinea.     It  is  bounded  on  each  side  by  the  ossa  illi; 
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in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  anterior  superior 
spinous  processes  of  the  ilia  on  either  side,  filled  up  in  the  recent  state  by  the 
parietes  of  the  abdomen;  behind,  in  the  middle  line,  is  a  deep  notch.  This  broad 
shallow  cavity  is  admirably  adapted  to  support  the  intestines,  and  to  transmit  part 
of  their  weight  to  the  anterior  wall  of  the  abdomen. 

The  true  pelvis  is  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
the  linea  ileo  pectinea.  It  is  smaller  than  the  false  pelvis,  but  its  walls  are  more 
perfect.  For  convenience  of  description,  it  may  be  divided  into  a  superior  cir- 
cumference or  inlet,  an  inferior  circumference  or  outlet,  and  a  cavity. 

The  superior  circumference  forms  the  margin  or  brim  of  the  pelvis,  the 
included  space  being  called  the  inlet  It  is  formed  by  the  linea  ileo  pectinea, 
completed  in  front  by  the  spine  and  crest  of  the  pubes,  and  behind  by  the  anterior 
margin  of  the  base  of  the  sacrum  and  sacro- vertebral  angle. 

The  inlet  of  the  pelvis  is  somewhat  cordate  in  form,  obtusely  pointed  in  front, 
diverging  on  either  side,  and  encroached  upon  behind  by  the  projection  forwards 
of  the  promontory  of  the  sacrum.  It  has  three  principsd  diameters:  antero-poste- 
rior  (sacro-pubic),  transverse,  and  oblique.  The  antero-posterior  extends  from 
the  sacro- vertebral  angle  to  the  symphysis  pubis;  its  average  measurement  is  four 
inches.  The  transverse  extends  across  the  greatest  width  of  the  pelvis,  from  the 
middle  of  the  brim  on  one  side,  to  the  same  point  on  the  opposite;  its  average 
measurement  is  five  inches.  The  oblique  extends  from  the  margin  of  the  pelvis 
corresponding  to  the  ileo  pectineal  eminence  on  one  side,  to  the  sacro-iliac  sym- 
physis on  the  opposite  side;  its  average  measurement  is  also  five  inches. 

The  cavity  of  the  true  pelvis  is  bounded  in  front  by  the  symphysis  pubis; 
behind,  by  the  concavity  of  the  sacrum  and  coccyx,  which,  curving  forwards 
above  and  below,  contracts  the  inlet  and  outlet  of  the  canal;  and  laterally  it  is 
bounded  by  a  broad,  smooth,  quadrangular  plate  of  bone,  corresponding  to  the 
inner  surface  of  the  body  of  the  ischium.  This  cavity  is  shallow  in  front,  mea- 
suring at  the  symphysis  an  inch  and  a  half  in  depth,  three  inches  and  a  half  in 
the  middle,  and  four  inches  and  a  half  posteriorly.  From  this  description,  it  will 
be  seen  that  the  cavity  of  the  pelvis  is  a  short,  curved  canal,  considerably  deeper 
on  its  posterior  than  on  its  anterior  wall,  and  broader  in  the  middle  than  at  either 
extremity,  from  the  projection  forwards  of  the  sacro-coccygeal  column  above  and 
below.  This  cavity  contains,  in  the  recent  subject,  the  rectum,  bladder,  and  part 
of  the  organs  of  generation.  The  rectum  is  placed  at  the  back  of  the  pelvis,  and 
corresponds  to  the  curve  of  the  sacro-coccygeal  column,  the  bladder  in  front, 
behind  the  symphysis  pubis.  In  the  female,  the  utetnis  and  vagina  occupy  the 
interval  between  these  parts. 

The  lower  circumference  of  the  pelvis  is  very  irregular,  and  forms  what  is 
called  the  outlet  It  is  bounded  by  three  prominent  eminences:  one  posterior, 
formed  by  the  point  of  the  coccyx;  and  one  on  each  side,  the  tuberosities  of  the 
ischia.  These  eminences  are  separated  by  three  notches;  one  in  front,  the  pubic 
arch^  formed  by  the  convergence  of  the  rami  of  the  ischia  and  pubes  on  each  side. 
The  other  notches,  one  on  each  side,  are  formed  by  the  sacrum  and  coccyx 
behind,  the  ischium  in  front,  and  the  ilium  above:  these  are  called  the  greater 
and  lesser  sacro-sciatic  notches;  in  the  natural  state  they  are  converted  into 
foramina  by  the  lesser  and  greater  sacro-sciatic  ligaments. 

The  diameters  of  the  outlet  of  the  pelvis  are  two,  antero-posterior  and  trans- 
verse. The  antero-posterior  extends  fV^om  the  tip  of  the  coccyx  to  the  lower  part 
of  the  symphysis  pubis;  and  the  transverse  from  the  posterior  part  of  one  ischiatic 
tuberosity,  to  the  same  point  on  the  opposite  side:  the  average  measurement  of 
both  is  four  inches.  The  antero-posterior  diameter  varies  with  the  length  of  the 
coccyx,  and  is  capable  of  increase  or  diminution,  on  account  of  the  mobility  of 
this  bone. 

Position  of  the  Pelvis.  In  the  erect  posture,  the  pelvis  is  placed  obliquely  with 
regard  to  the  trunk  of  the  body;  the  pelvic  surface  of  the  symphysis  pubis  looking 
upwards  and  backwards,  the  concavity  of  the  sacrum  and  coccyx  looking  down- 
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wards  and  forwards.  The  base  of  the  sacntm,  in  well-formed  female 
being  nearly  four  inches  above  the  upper  border  of  the  symphysis  pubis,  and  the 
apex  of  the  coccyx  a  little  more  than  half  an  inch  above  its  lower  border.  This 
obliquity  is  much  greater  in  the  foetus,  and  at  an  early  period  of  life,  than  in  the 
adult. 

Axes  of  the  Pelvis,  The  plane  of  the  inlet  of  the  true  pelvis  will  be  represented 
by  a  Ime  drawn  from  the  base  of  the  sacrum  to  the  upper  margin  of  the  symphy- 
sis pubis.  A  line  carried  at  right  angles  with  this  at  its  middle,  would  correspond 
at  one  extremity  with  the  umbilicus,  and  by  the  other  with  the  middle  of  the 
coccyx;  the  axis  of  the  inlet  is  therefore  directed  downwards  and  backwardB. 
The  axis  of  the  outlet  produced  upwards,  would  touch  the  base  of  the  sacnun; 
and  is  therefore  directed  downwards  and  forwards.  The  axis  of  the  cavity  is 
curved  like  the  cavity  itself:  this  curve  corresponds  to  the  concavity  of  the 
sacrum  and  coccyx,  the  extremities  being  indicated  by  the  central  points  of  the 
inlet  and  outlet. 

Differences  between  the  Male  and  Female  Pelvis.  In  the  nuiUy  the  bones  are 
heavier,  stronger,  and  more  solid,  and  the  muscular  impressions  and  eminences  on 
their  surfaces  more  strongly  marked.  It  is  altogether  more  massive  in  its  general 
form;  its  cavity  is  deeper  and  narrower,  and  its  apertures  small.  In  the  female, 
the  bones  are  lighter  and  more  delicate,  the  muscular  impressions  on  its  surface 
only  slightly  marked,  and  the  pelvis  generally  is  less  massive  in  structure.  The 
iliac  fossae  are  large,  and  the  ilia  widely  expanded;  hence  the  great  prominence 
of  the  hips.  The  cavity  is  shallow,  but  capacious,  being  very  broad  both  in  the 
antero-posterior  and  transverse  diameters;  the  inlet  and  outlet  are  also  large. 
The  obturator  foramen  is  triangular ;  the  tuberosities  of  the  ischia  are  widely 
separated;  the  sacrum  is  wider  and  less  curved;  the  symphysis  pubis  not  so  deep; 
and  the  arch  of  the  pubis  is  greater,  and  its  edges  more  everted. 

In  iYiefatuSy  and  for  several  years  after  birth,  the  cavity  of  the  pelvis  is  small; 
the  viscera  peculiar  to  this  cavity  in  the  adult,  being  situated  in  the  lower  part  of 
the  abdomen. 

THE  UPPER  EXTREMITY. 

The  Upper  Extremity  consists  of  four  parts — the  shoulder,  the  arm,  the  fore- 
arm, and  the  hand.  The  shoulder  consists  of  two  bones,  the  clavicle  and  the 
scapula. 

The  Clavicle. 

The  Clavicle  (elavis,  a  'key'),  or  collar-bone,  is  a  long  bone,  curved  somewhat 
like  the  italic  letter y^  and  placed  horizontally  at  the  upper  and  lateral  part  of  the 
thorax,  immediately  above  the  first  rib.  It  articulates  internally  with  the  upper 
border  of  the  sternum,  and  with  the  acromion  process  of  the  scapula  by  its  outer 
extremity;  serving  to  sustain  the  upper  extremity  in  the  various  positions 
which  it  assumes,  whilst  at  the  same  time  it  allows  it  great  latitude  of  motion. 
The  horizontal  plane  of  the  clavicle  is  nearly  straight;  but  in  the  vertical  plane  it 
presents  a  double  curvature,  the  convexity  being  in  front  at  the  sternal  end,  and 
behind  at  the  scapular  end.  Its  inner  two-thirds  are  of  a  triangular  prismatic 
form,  and  extend,  in  the  natural  position  of  the  bone,  from  the  sternum  to  the 
coracoid  process  of  the  scapula;  the  outer  fourth  being  flattened  from  above 
downwards,  and  extending  from  the  coracoid  process  to  the  acromion.  It  pre- 
sents for  examination  two  surfaces,  two  borders,  and  two  extremities. 

The  superior  surface  (fig.  72),  for  the  inner  three-fourths  of  its  extent,  is 
narrow,  smooth,  of  equal  diameter  throughout,  and  presents  near  the  sternal  end 
impressions  for  the  attachment  of  the  Stemo-mastoid  muscle  behind,  the  Pectoralis 
major  in  front.  Its  outer  fourth  is  broad,  fiat,  uneven,  perforated  by  numerous 
foramina,  and  covered  by  the  fibres  of  the  Deltoid  and  Trapezius  muscles,  which 
encroach  upon  it  considerably  in  front  and  behind. 

The  inferior  surface  (fig.  73)  is  also  narrow  for  the  inner  three-fourths  of  its 
extent,  broader  and  more  fiattened  externally.     Commencing  at  the  sternal  extre- 
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mity,  TDMj  be  seen  a  small  facet  for  articulation  with  the  cartilage  of  the  first  rib, 
continuous  with  the  articular  surface  at  the  sternal  end  of  the  bone.  External  to 
this  a  rough  impression,  the  rhomboid,  for  the  attachment  of  the  costo-clavicular 


72.— Left  Clavicle.    Superior  SurfiEbce. 
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73. — Left  Clavicle.    Inferior  Surface. 


(rhomboid)  ligament.  The  middle  third  of  this  surface  is  occupied  by  a  longitu- 
dinal groove,  the  subclavian  groove,  broader  extemallj  than  intemallj;  it  gives 
attachment  to  the  Subclavius  muscle,  and  by  its  anterior  margin  to  the  strong 
aponeurosis  which  encloses  it;  intemallj  is  a  rough  surface,  the  limit  of  the  attach- 
ment of  the  Pectoralis  major  below.  At  the  junction  of  the  prismatic  with  the 
flattened  portion  of  the  bone,  at  its  posterior  border,  maj  be  seen  a  rough  eminence, 
the  tubercle  of  the  clavicle.  This,  in  the  natural  position  of  the  bone,  surmounts 
the  coracoid  process  of  the  scapula,  and  affords  attachment  to  the  conoid  ligament. 
From  this  tubercle  an  oblique  line  passes  forwards  and  outwards  on  the  under 
surface  of  the  acromial  extremity.  It  is  called  the  oblique  line  of  the  clavicle,  and 
afibrds  attachment  to  the  trapezoid  ligament. 

The  anterior  border  is  broad  and  convex  for  its  sternal  half,  and  presents  a 
rough  impression  for  the  attachment  of  the  Pectoralis  major  muscle.  Its  outer  half 
is  a  narrow,  concave  margin,  serving  for  the  attachment  of  the  Deltoid:  a  small 
interval  is  usually  left  between  the  attachments  of  these  muscles,  where  this 
border  is  smooth,  receiving  no  muscular  fibres.  This  is  the  narrowest  part  of  the 
clavicle,  and  hence  the  most  common  seat  of  ft'acture. 

The  posterior  border  is  broad  and  deeply  concave  for  the  inner  two-thirds  of 
its  extent^  afibrding  attachment  internally  by  a  small  extent  of  surface,  to  the 
Stemo-hyoid;  convex,  narrow,  and  irregular  in  its  outer  third,  for  the  attachment 
of  the  Trapezius.  This  border  corresponds  to  the  subclavian  vessels  and  brachial 
plexus  of  nerves,  and  presents,  towards  its  centre,  the  foramen  for  the  nutritious 
artery  of  the  bone. 

The  internal  or  sternal  end  of  the  clavicle  is  directed  inwards,  and  a  little 
downwards  and  forwards;  it  presents  a  large  triangtdar  facet,  concave  from  before 
backwards,  convex  from  above  downwards,  which  articulates  with  the  sternum 
through  the  intervention  of  an  inter-articular  fibro-cartilage;  the  circumference 
of  the  articular  surface  is  rough,  for  the  attachment  of  numerous  ligaments. 
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The  outer  extremity^  directed  forwards  and  outwarda,  presents  a  small  oval 
facet,  for  articulation  with  the  acromion  process  of  the  scapula. 

Peculiaritiea  of  this  Bone  in  ike  Sexes  and  in  Individuals.  In  the  female,  the 
clavicle  is  less  curved,  smoother,  longer,  and  more  slender  than  in  the  male.  In 
those  persons  who  perform  considerable  manual  labour,  which  brings  into  constant 
action  the  muscles  connected  with  this  bone,  it  acquires  considerable  bulk,  becomes 
shorter,  more  curved,  its  ridges  for  muscular  attachment  become  prominentlj 
marked,  and  its  sternal  end  of  a  prismatic  or  quadrangular  form. 

Structure.  The  shaft  as  well  as  the  extremities  consists  of  cancellous  tissue, 
invested  in  a  compact  layer  much  thicker  in  the  centre  than  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  experiments  of  Mr. 
Ward,  it  has  been  shewn  diat  it  possesses  sufficient  longitudinal  elastic  force  to 
raise  its  own  weight  nearly  two  feet  on  a  level  surface;  and  sufficient  transverse 
elastic  force,  opposite  the  centre  of  its  anterior  convexity,  to  raise  its  own  weight 
about  a  foot.  This  extent  of  elastic  power  must  serve  to  moderate  very  consider- 
ably the  effi^t  of  concussions  received  upon  the  point  of  the  shoulder. 

Development.  By  two  centres:  one  for  the  shaft,  and  one  for  the  sternal  end 
of  the  bone.  The  centre  for  the  shaft  appears  very  early,  before  any  other  bone; 
the  second  centre  makes  its  appearance  about  the  eighteenth  or  twentieth  year, 
and  unites  with  the  rest  of  the  bone  a  few  years  after. 

Articulations.  With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 

Attachment  of  Muscles.  The  Stemo  cleido-mastoid.  Trapezius,  Pectoralis  major. 
Deltoid,  Subclavius,  and  Stemo-hyoid. 

The  Scapula. 

The  Scapula  is  a  large  flat  bone,  triangular  in  shape,  which  forms  the  back  part 
of  the  shoulder.  It  is  situated  at  the  posterior  aspect  and  side  of  the  thorax, 
between  the  first  and  seventh  ribs,  and  presents  for  examination  two  surfaces,  three 
borders,  and  three  angles. 

The  anterior  surface^  or  venter  (fig.  74),  presents  a  broad  concavity,  the  sub- 
scapular fossa.  It  is  marked,  in  the  posterior  two  thirds,  by  several  oblique  ridges, 
which  pass  from  behind  obliquely  forwards  and  upwards,  the  anterior  third  being 
smooth.  The  oblique  ridges  above-mentioned,  give  attachment  to  the  t^idinous 
intersections,  and  the  surfaces  between  them,  to  the  fleshy  fibres  of  the  Subscapu- 
laris  muscle.  The  anterior  third  of  the  fossa,  which  is  smooth,  is  covered  by, 
but  does  not  afibrd  attachment  to,  the  fibres  of  this  muscle.  This  surface  is  sepa- 
rated from  the  posterior  border,  by  a  smooth  triangular  margin  at  the  superior  and 
inferior  angles,  and  in  the  interval  between  these,  by  a  narrow  margin  which  is 
often  deficient.  This  marginal  surface  aflbrds  attachment  throughout  its  entire 
extent  to  the  Serratus  magnus  muscle.  The  subscapular  fossa  presents  a  trans- 
verse depression  at  its  upper  part,  called  the  subscapular  angle;  it  is  in  this  situ- 
ation that  the  fossa  is  deepest,  and  consequently  the  thickest  part  of  the  Subscapularis 
muscle  lies  in  a  line  parallel  with  the  glenoid  cavity,  and  must  consequently  operate 
most  eflectively  on  the  humerus  which  is  contained  in  it. 

The  posterior  sur/ace,  or  dorsum  (fig.  75)  is  convex  from  above  downwards, 
alternately  convex  and  concave  from  side  to  side.  It  is  subdivided  unequally  into 
two  parts  by  the  spine;  that  portion  above  the  spine  is  called  the  supra  spinous 
fossa,  and  that  below  it,  the  infra  spinous  fossa. 

The  supra  spinous  fossa,  the  smaller  of  the  two,  is  concave,  smooth,  and  broader 
towards  the  vertebral  than  at  the  humeral  extremity.  It  aflbrds  attachment  by  its 
inner  two-thirds  to  the  fibres  of  the  Supra  spinatus  muscle. 

The  infra  spinous  fossa  is  much  larger  than  the  preceding;  towards  its  inner 
side  a  shallow  concavity  is  seen  at  its  upper  part;  its  centre  presents  a  prominent 
convexity,  whilst  towards  the  axillary  border  is  a  deep  groove,  which  runs  from 
the  upper  towards  the  lower  part.  The  inner  three-fourths  of  this  surface  aflbrds 
attachment  to  the  Infra-spinatus  muscle;  the  outer  fourth  is  only  covered  by  it, 
without  giving  origin  to  its  fibres.     This  surface  is  separated  from  the  axillary 
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txtfdor  hy  ma  elentted  ridge,  which  rune  from  the  lower  part  of  the  glenoid  cavity, 
downwards  and  backwardi  (o  the  posterior  lx>rder,  about  an  inch  above  the  infe- 
rior angle.  This  ridge  serres  for  the  attachment  of  a  strong  aponenroais,  which 
aeparates  the  Infra-apinatuB  from  the  two  Teres  mubclee  The  surface  of  bone 
between  this  line  and  the  axillary  border  ia  narrow  lor  the  upper  two-tbirds  of  ita 
extent,  and  trayersed  near  its  centre  bj  a  groove  for  the  passage  of  the  dorsalis 
K«puUe  artery;  it  affords  attachment  to  the  Teres  minor  Its  lower  third  presents 
a  broader,  eomewhat  triangular  surface,  which  gives  origm  to  the  Teres  mqor,  and 
74. — Left  Scapula.    Anterior  Surfaoe,  or  Tent«r 


over  which  glides  the  Latissimus  dorsi  muscle;  sometimes  this  muscle  takes  origiD 
by  a  few  fihrea  from  this  part.  The  broad  and  narrow  portions  of  bone  above 
alluded  to  are  separated  by  an  oblique  line,  which  runs  from  the  aiillary  border, 
downwards  and  backwards;  to  it  is  attached  the  Bponenroeis  separating  the  two 
Teres  muscles  from  each  other. 

The  Spine  is  a  prominent  plate  of  bone,  whieh  crosses  obliquely  the  inner 
three-fourths  of  the  dorsum  of  the    scapula  at  its  upper  part,  and    separates 
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z  H  ecHnmences  at  the  vertebral  border  by 
«>v«r  wkich  the  trapezius  glides,  separated  by  a  bursa; 
dermsed  as  it  passes  forwurds,  terminates  in   the 
<»a  ■Tirr*ic*'^>^  wim:h  ovvrbaags  the  shoulder  joint.    The  spine  is  triangular  and 
iactMWH  TTtoi  aotiw  liowmwards^  it«  apex  corresponding  to  the  posterior  border,  its 
wnicft  ]»  liirected  ostwards,  to  the  neck  of  the  scapula.     It  presents  two 

Sc^MiIa.    Posterior  SurfBuse,  or  Dorsum. 
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surfaces  and  three  borders.  Its  superior  surface  is  concave,  assists  in  forming  the 
supra-spinous  fossa,  and  affords  attachment  to  part  of  the  Supra-spinatus  muscle. 
Its  inferior  surface  forms  part  of  the  inira-spinous  fossa,  gives  origin  to  part  of  the 
Infra-Bpinatus  muscle,  and  presents  near  its  centre  the  orifice  of  a  nutritious  canal. 
Of  the  three  borders,  the  anterior  is  attached  to  the  dorsum  of  the  bone;  the 
posteriory  or  crest  of  the  spine^  is  broad,  and  presents  two  lips,  and  an  intervening 
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roagh  interval.  To  the  superior  lip  is  attached  the  Trapezius,  to  the  extent  shown 
in  the  figure.  A  very  rough  prominence  is  generally  seen  occupying  that  portion 
of  the  spine  which  receives  the  insertion  of  the  middle  and  inferior  fibres  of  this 
muscle.  To  the  inferior  lip,  its  whole  length,  is  attached  the  Deltoid.  The  interval 
between  them  is  also  partly  covered  by  the  fibres  of  these  muscles.  The  external 
bonier,  the  shortest  of  the  three,  is  slightly  concave,  its  edges  thick  and  round, 
continuous  above  with  the  under  surface  of  the  acromion  process,  below  with  the 
neck  of  the  scapula.  The  narrow  portion  of  bone  external  to  this  border,  serves 
to  connect  the  supra  and  infra  spinous  fossae. 

The  Acromion  process,  so  called  from  forming  the  summit  of  the  shoulder  joint 
{oKpoY,  a  summit;  c»/i09,  the  shoulder),  is  a  large,  and  somewhat  triangular  process, 
flattened  from  behind  forwards,  directed  at  first  a  little  outwards,  and  then  curving 
forwards  and  upwards,  so  as  to  overhang  the  glenoid  cavity.  Its  upper  surface 
directed  upwards,  backwards,  and  outwards,  is  convex,  rough,  and  partly  covered 
by  some  of  the  fibres  of  origin  of  the  Deltoid.  Its  under  surface  is  smooth  and  con- 
cave. Its  outer  border,  which  is  thick  and  irregular,  afibrds  attachment  to  the 
Deltoid  muscle.  Its  inner  margin,  shorter  than  the  outer,  is  concave,  gives  attach- 
ment to  a  portion  of  the  Trapezius  muscle,  and  presents  about  its  centre  a  small 
oval  surface,  for  articulation  with  the  scapular  end  of  the  clavicle.  Its  apex, 
formed  at  the  point  of  meeting  of  these  two  borders  in  front,  is  thin,  and  has 
attached  to  it  the  coraco-acromion  ligament. 

Of  the  three  borders  or  costae  of  the  scapula,  the  superior  is  the  shortest  and 
thinnest;  it  is  concave,  terminating  at  its  inner  extremity  at  the  superior  angle, 
at  its  outer  extremity  at  the  coracoid  process.  At  its  outer  part  is  a  deep 
semicircular  notch,  formed  partly  by  the  base  of  the  coracoid  process.  This  notch 
is  converted  into  a  foramen  by  the  transverse  ligament,  and  serves  for  the  passage 
of  the  supra  scapular  nerve.  The  adjacent  margin  of  the  superior  border  afibrds 
attachment  to  the  Omo-hyoid  muscle.  The  external,  or  axillari/  border,  is  the 
thickest  of  the  three.  It  conmiences  above  at  the  lower  margin  of  the  glenoid  cavity, 
and  inclines  obliquely  downwards  and  backwards  to  the  inferior  angle.  Inune- 
diately  below  the  glenoid  cavity,  b  a  rough  depression  about  an  inch  in  length, 
which  afibrds  attachment  to  the  long  head  of  the  Triceps  muscle;  to  this  succeeds 
a  longitudinal  groove  which  extends  as  far  as  its  lower  third,  and  affords  origin  to 
part  of  the  Subscapularis  muscle.  The  inferior  third  of  this  border  which  is  thin 
and  sharp,  serves  for  the  attachment  of  a  few  fibres  of  the  Teres  major  behind,  and 
of  the  Subscapularis  in  front.  The  internal,  or  vertebral  border,  also  named  the 
base,  b  the  longest  of  the  three,  and  extends  from  the  superior  to  the  inferior 
angle  of  the  bone.  It  is  convex,  intermediate  in  thickness  between  the  superior 
and  the  external,  and  that  portion  of  it  above  the  spine  bent  considerably  outwards, 
so  as  to  form  an  obtuse  angle  with  the  lower  part.  This  border  presents  an  ante- 
rior lip,  a  posterior  lip,  and  an  intermediate  space.  The  anterior  lip  afibrds 
attachment  to  the  Serratus  magnus;  the  posterior  lip,  to  the  Supra-spinatus  above 
the  spine,  the  Infr^-spinatus  below;  the  interval  between  the  two  lips,  to  the  Leva- 
tor anguli  scapuls  above  the  triangular  surface  at  the  commencement  of  the  spine, 
the  Rhomboideus  minor,  to  the  edge  of  that  surface;  the  Rhomboideus  major  being 
attached  by  means  of  a  fibrous  arch,  connected  above  to  the  lower  part  of  the 
triangular  surface  at  the  base  of  the  spine,  and  below  to  the  lower  part  of  the  pos- 
terior border. 

Of  the  three  angles,  the  superior,  formed  by  the  junction  of  the  superior  and 
internal  borders,  is  thin,  smooth,  rounded,  somewhat  inclined  outwards,  and  gives 
attachment  to  a  few  fibres  of  the  Levator  anguli  scapuls  muscle.  The  inferior 
angle  thick  and  rough,  is  formed  by  the  union  of  the  vertebral  and  axillary 
borders,  its  outer  surface  affording  attachment  to  the  Teres  major,  and  occasionally 
a  few  fibres  of  the  Latissimus  dorsi.  The  anterior  angle  is  the  thickest  part  of 
the  bone,  and  forms  what  is  called  the  head  of  the  scapula.  The  head  presents 
a  shallow,  pyriform,  articular  surface,  the  glenoid  cavity  iy\fp^,  a  superficial 
cavity;  eiSo^,  like);   its  longest  diameter   is  from   above  downwards,  and   its 
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direction  outwards  and  forwards.  It  is  broader  below  than  above;  at  its  apex 
is  attached  the  long  tendon  of  the  Biceps  muscle.  It  is  covered  with  cartilage  in  the 
recent  state;  and  its  margins,  slightly  raised,  give  attachment  to  a  fibro-cartilaginous 
structure,  the  glenoid  ligament,  bj  which  its  cavity  is  deepened.  The  neck  of 
the  scapula  is  the  slightly  depressed  surface  which  surrounds  the  head,  it  is  more 
distinct  on  the  posterior  than  on  the  anterior  surface,  and  below  than  above.  In 
the  latter  situation,  it  has,  arising  from  it,  a  thick  prominence,  the  coracoid 
process. 

The  Coracoid  process^  so  called  from  its  fancied  resemblance  to  a  crow's  beak 
(teopa^i  a  crow;  6C&>9,  like),  is  a  thick  curved  process  of  bone,  which  arises  by  a 
broad  base  from  the  upper  part  of  the  neck  of  the  scapula;  it  ascends  at  first 
upwards  and  inwards,  then  becoming  smaller,  it  changes  its  direction  and  passes 
forwards  and  outwards.  The  ascending  portion,  flattened  from  before  backwards, 
presents  in  front  a  smooth  concave  surface,  over  which  passes  the  sub-scapularis 
muscle.  The  horizontal  portion  is  flattened  from  above  downwards;  its  upper 
surface  is  convex  and  irregular;  its  under  surface  is  smooth;  its  anterior  border 
is  rough,  and  gives  attachment  to  the  Pectoralis  minor,  its  posterior  also  rough 
to  the  coraco-acromion  ligament,  while  the  apex  is  embraced  by  the  conjoined 
tendon  of  origin  of  the  short  head  of  the  Biceps  and  Coraoo-brachialis  muscles. 
At  the  inner  side  of  the  root  of  the  coracoid  process  is  a  rough  depression  for  the 
attachment  of  the  conoid  ligament,  and  running  from  it  obliquely  forwards  and 
outwards  on  the  upper  surface  of  the  horizontal  portion,  an  elevated  ridge  for 
the  attachment  of  the  trapezoid  ligament. 

Structure.  In  the  head,  processes,  and  all  the  thickened  parts  of  the  bone,  it 
is  cellular  in  structure,  of  a  dense  compact  tissue  in  the  rest  of  its  extent.     The 

76. — ^Flan  of  the  Development  of  the  Sciqpula.    By  Seven  Centres. 


^f'^-e. 


Epiphyses  (except  one  for  the  Coraooid  process)  appear  at  fifteen  to 
seventeen  years,  and  unite  at  twenty-two  to  twenty-five  years. 
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centre  and  upper  part  of  the  dorsum,  but  especially  the  former,  is  usually  so  thin 
as  to  be  semi-transparent;  occasionally  the  bone  is  found  wanting  in  this  situ- 
ation, and  the  adjacent  muscles  come  into  contact. 

Development  (fig.  76).  By  seven  centres;  one  for  the  body,  two  for  the  coracoid 
process,  two  for  the  acromion,  one  for  the  posterior  border,  and  one  for  the  inferior 
angle. 

That  for  the  body  makes  its  first  appearance  at  about  the  same  period  that 
osseous  matter  is  deposited  in  the  vertebras,  and  forms  the  chief  part  of  the  bone. 
At  birth,  all  the  other  centres  are  cartilaginous.  About  the  first  year  after  birth, 
osseous  deposition  occurs  in  the  middle  of  the  coracoid  process;  which  usually 
becomes  joined  with  the  rest  of  the  bone  at  the  time  when  the  other  centres  make 
their  appearance.  Between  the  fifteenth  and  seventeenth  years,  osseous  matter  is 
deposited  in  the  remaining  centres  in  quick  succession,  and  in  the  following  order: 
first,  near  the  base  of  the  acromion,  and  in  the  upper  part  of  the  coracoid  process, 
the  latter  appearing  in  the  form  of  a  broad  scale;  secondly,  in  the  inferior  angle 
and  contiguous  part  of  the  posterior  border;  thirdly,  near  the  extremity  of  the 
acromion;  fourthly,  in  the  posterior  border.  The  acromion  process,  besides  being 
formed  of  two  separate  nuclei,  has  its  base  formed  by  an  extension  into  it  of  the 
centre  of  ossification  which  belongs  to  the  spine,  the  extent  of  which  varies  in 
different  cases.  The  two  separate  nuclei  unite,  and  then  join  with  the  extension 
carried  in  from  the  spine.  These  various  epiphyses  become  united  to  the  bone 
between  the  ages  of  twenty-two  and  twenty-five  years. 

ArHcul(Uions,  With  the  humerus  and  clavicle. 

Attachment  0/  Muscles.  To  the  anterior  surface,  the  Subscapularis;  posterior 
surface,  Supra-spinatus,  Infra-spinatus;  spine.  Trapezius,  Deltoid;  superior 
border,  Omo-hyoid;  vertebral  border,  Serratus  magnus.  Levator  anguli  scapulas, 
Rhomboideus  minor  and  Major;  axillary  border.  Triceps,  Teres  minor.  Teres 
major,  glenoid  cavity;  long  head  of  the  Biceps,  coracoid  process;  short  head  of 
Biceps,  Coraco-brachialis,  Pectoralis  minor;  and  to  the  inferior  angle  occasionally 
a  few  fibres  of  the  Latissimus  dorsi. 

The  Humerus. 

The  Humerus  is  the  longest  and  largest  bone  of  the  upper  extremity;  it  pre- 
sents for  examination  a  shaft  and  two  extremities. 

The  Superior  Extremity  is  the  largest  part  of  the  bone;  it  presents  a  rounded 
head,  a  constriction  around  the  base  of  the  head,  the  neck,  and  two  other  emi- 
nences, the  greater  and  lesser  tuberosities  (fig.  77). 

The  hectd^  nearly  hemispherical  in  form,  is  directed  inwards,  upwards,  and  a 
little  backwards;  its  surface  is  smooth,  coated  with  cartilage  in  the  recent  state, 
and  articulates  with  the  glenoid  cavity  of  the  scapula.  The  circumference  of  its 
articular  surface  is  slightly  constricted,  and  is  termed  the  anatomical  necky  in 
contradistinction  to  the  constriction  which  exists  below  the  tuberosities,  and 
is  called  the  surgical  neck,  from  its  being  the  seat  of  the  accident  called  by 
surgeons,  'fracture  of  the  neck  of  the  humerus.' 

The  necky  which  is  obliquely  directed,  forming  an  obtuse  angle  with  the  shaft, 
is  more  distinctly  marked  in  the  lower  half  of  its  circumference,  than  in  the 
upper  half,  where  it  presents  a  narrow  groove,  separating  the  head  from  the 
tuberosities.  Its  circumference  afibrds  attachment  to  the  capsular  ligament,  and 
is  perforated  by  nimierous  vascular  foramina. 

The  greater  tuberosity  is  situated  on  the  outer  side  of  the  head  and  lesser 
tuberosity.  Its  superior  surface  is  rounded  and  marked  by  three  flat  facets, 
separated  by  two  slight  ridges,  the  most  anterior  giving  attachment  to  the 
tendon  of  the  Supra-spinatus;  the  middle,  to  the  Infra-spinatus;  the  posterior,  to 
the  Teres  minor.  The  external  surface  of  the  great  tuberosity  is  convex,  rough, 
and  continuous  with  the  outer  side  of  the  shaft. 

The  lesser  tuberosity  is  more  prominent,  although  smaller  than  the  greater; 
it  b  situated  in  front  of  the  head,  and  is  directed  inwards  and  forwards.     Its 
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summit  presents  a  prominent  facet  for  the  insertion  of  the  tendon  of  the  Snbaca- 

palaria  muscle.      These  two  tuberosities  are  separated  from  one  another  by  a 

deep  j^roove,  the  bicipital  groeme,  bo  called  from  ita  lodging  the  long  tendon  of  the 

Biceps  muscle.    It  commences  above  between  the  two  tuberositiee 

downwards  and  a  little  inwards,  and  terminates  at  the  junction  o 

the  middle  third  of  the  bone.     It  is  deep  and  narrow  at  its  coi 

becomes  shallow  and  a  little  broader  aa  it  deBcends.     In  the  i 

covered  with  a  thin  layer  of  cartilage,  lined  bj  a  prolongation 

membruie  of  the  shoulder  joint,  and  receives  part  of  the  tend( 

the  Latiseimna  dorai  about  its  centre. 

The  Skafi  of  the  humerus  ia  almost  cylindrical  in  the  upper  h 
prismatic  and  flattened  below,  it  presents  three  borders  and  tl 
examination. 

The  external  border  runs  from  the  back  part  of  the  greai 
the  external  condyle,  and  separates  the  extemid  from  the  poster!) 
rounded  and  indistinctly  marked  in  its  upper  half,  and  serves  fc 
of  the  external  head  of  the  triceps  muacle;  ita  centre  ia  traverse 
shallow  oblique  depreasion,  the  muacnlo- spiral  groove;  its  lowei 
by  a  prominent  rough  margin,  a  little  curved  from  behind  forward 
an  anterior  lip  for  the  attachment  of  the  Supinator  longus  above,  tl 
radialis  longior  below,  a  posterior  lip  for  the  Triceps,  and  an 
attachment  of  the  external  intermuscular  aponeurosis. 

The  internal  border  extends  from  the  leaser  tuberosity  abov< 
condyle  below.  Its  upper  third  ia  marked  by  a  prominent  ri 
inner  lip  of  the  bicipital  groove,  and  giving  attachment  from  i 
to  the  tendons  of  the  Latissimus  dorsi.  Teres  major,  and  port  of 
inner  head  of  the  Triceps.  About  its  centre  ia  a  rough  ridge  fa 
of  the  Coraco-brachialia,  and  jnat  below  this  is  seen  the  entrance 
canal  directed  downwards.  Its  inferior  third  is  raised  into  a  sli 
becomes  very  prominent  below;  it  presents  an  anterior  lip  for  t 
the  Brachialis  anticus,  a  posterior  lip  for  the  internal  head  of  the 
intermediate  space  for  the  internal  intermuscular  aponeurosis. 

The  anterior  border  runs  irom  the  front  of  the  great  tuberoe 
coronoid  depression  below,  separating  the  internal  from  the  exter 
upper  part  ia  very  prominent  and  rough,  forma  the  outer  lip  of  the 
and  serves  for  the  attachment  of  the  tendon  of  the  Pectoralis  m 
centre  is  seen  the  rough  deltoid  impression;  below,  it  is  smoc 
affi>rding  attachment  to  the  Brachialis  anticus. 

The  external  turface  is  directed  outwards  above,  where  it  ia  i 
and  covered  by  the  Deltoid  muscle;  forwards  below,  where  it  is 
from  above  downwards,  and  gives  origin  to  part  of  the  Brachialii 
About  the  middle  of  this  surfiue,  is  seen  s  rough  triangular  in 
insertion  of  the  Deltoid  muacle,  and  below  it  the  muaculo-spiral 
obliquely  from  behind,  forwards  and  downwards;  it  transmits  tii 
nerve  and  superior  profunda  artery. 

The  internal  lurface,  leas  extenaive  thwa  the  external,  is  d 
above,  inwards  and  forwards  below;  at  its  upper  part  it  is  narrow 
bicipital  groove.  The  middle  part  of  thia  surface  is  sligfatl] 
attachment  of  the  Coraco-bracfaialie;  ita  lower  part  ia  smoot 
gives  attachment  to  the  Brachialis  anticus  muscle. 

The  potterior  eurfaee  (fig.  78)  appears  somewhat  twisted,  so 
part  is  directed  a  little  inwards,  its  inferior  part  backwards  and  s 
Nearly  the  whole  of  this  surface  is  covered  by  the  external  and  i 
the  triceps,  the  former  being  attached  to  its  tipper  and  outer  part^ 
inner  and  back  part,  their  origin  being  separated  by  the  musculo- 

The  JMwer  Extremity  is  flattened  from  before  backwards,  and 
forwards;  it  terminates  below  in  a  broad  articular  surface,  whici 


7  S.— Left  Humerus.    Posterior  aurfiuw. 


11 


two  parts  by  &  tb&lloir  groove;  on  either 
Bide  of  the  articulate  surface  are  the  ez- 
temal  and  internal  condyles.  The  articular 
Bnrface  extends  a  tittle  lower  than  the  con* 
dyles,  and  is  curved  slightly  forwards,  so 
as  to  occupy  the  more  anterior  part  of  the 
bone;  its  greatest  breadth  is  in  the  trans- 
verse diameter,  and  it  is  obliquely  directed, 
so  that  its  inner  extremity  occupies  a  lower 
level  than  the  outer.  The  outer  portion 
of  this  articular  surface  presents  a  smooth 
ronnded  eminence,  which  has  received  the 
name  of  the  Utter  or  radial  head  of  the 
humerus;  it  articulates  with  the  cup-shaped 
depression  on  the  head  of  the  radius,  is 
limited  to  the  front  and  lower  part  of  the 
bone,  and  does  not  extend  as  far  back  as 
the  other  pmlion  of  the  articular  surface. 
On  the  inner  side  of  this  eminence  is  a 
shallow  groove,  in  which  is  received  the 
inner  margin  of  the  cnp-like  cavi^  of  the 
head  of  the  radius.  The  inner  or  trochlear 
portion  of  the  articular  surface  presents 
a  deep  depression  between  two  well- 
marked  borders.  This  surface  is  curved 
from  before  backwards,  concave  from  side 
to  side,  and  occupies  the  anterior  lower  and 
posterior  part  of  the  bone.  The  external 
border,  lees  prominent  than  the  internal, 
corresponds  to  the  interval  between  the 
radius  and  ulnar.  The  internal  border  is 
thicker,  more  prominent,  and,  consequently, 
of  greater  length  than  the  external.  The 
grooved  portion  of  the  articular  surface  fits 
accurately  within  the  greater  eigmoid  cavity 
of  the  ulna;  it  is  broader  and  deeper  on  the 
posterior  than  on  the  anterior  aspect  of 
the  bone,  and  is  directed  obliquely  from 
behind  forwards,  and  from  withont  inwards. 
Immediately  above  the  back  part  of  the 
trochlear  surface,  is  a  deep  triangular  de- 
pression, the  olecranon  depression,  in  which 
in  recciTOil  the  summit  of  the  olecranon 
procei^  in  oxtenpion  of  the  fore-arm.  Above 
the  front  part  of  the  trochlear  surface,  is 
seen  a  smaller  depression,  the  coronoid  de- 
pression; it  receives  the  coronoid  process 
of  the  ulna  during  flexion  of  the  fore-arm. 
These  foii»c  are  ecporated  from  one  another 
by  a  thin  lamina  of  bone,  which  is  some- 
times perforated;  their  margins  afibrd  at- 
tachment to  the  anterior  and  posterior 
ligaments  of  the  elbow  joint,  and  they  are 
lined  in  the  recent  state  by  the  synovial 
membnne  of  this  articulation.  Above  the 
fVonl  part  of  the  radial  tuberosity,  is  seen 
a  slight   depression   which    receives  the 
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moterior  border  of  the  head  of  the  rodiua  when  the  fore-ann  is  strongly  flexed. 
The  external  condyle  is  a  small  tubercular  eminence,  less  prominent  than  the 
internal,  curved  a  little  forwards,  and  giving  attachment  to  the  external  lateral 
ligament  of  the  etbow  joint,  and  to  a  tendon  common  to  the  origin  of  some  of  the 
extensor  and  supinator  muBcles.  Tlie  internal  condyle,  larger  and  more  promi- 
nent than  the  external,  is  directed  a  little  backwards,  it  gives  attachment  to  the 
internal  lateral  ligament,  and  to  a  tendon  common  to  the  origin  of  some  of  the  flexor 
mascles  of  the  fore-arm.  These  eminences  are  directly  continuous  above  with  the 
external  and  internal  borders. 

Slnteture.  The  extremities  consist  of  cancellous  tissue,  covered  with  a  thin 
emnpact  layer;  the  shaft  is  composed  of  a  cylinder  of  compact  tissue,  thicker  at 
the  centre  than  at  the  extremitiee,  and  hollowed  out  by  a  large  medullary  canal. 

Dteelopment.     Bv     teven    centres  „       .  ,    t,      ,  j.    s  .t    tt 

/-  >  f      .L       1.  n.  p       7Q. — Kan  of  the  Development  of  the  Humerus. 

(fig- 79):    ooe  for  the  shaft,  one  for    "'    "*"  By  7  centres. 

the    head,    one   for    the    greater    tu- 
berosity, one  for  the  radial,  and  one       r-j-i,     ^n    j  "      - 
for     the    trochlear    portion     of    the       nX™»«iii/^ 
articular    sarface,  and    one    for   each  S*y^m»dKni 

condyle.  The  centre  for  the  shaft  ap-  -MS»^,tM^ 
pears  very  early,  soon  after  ossifica- 
tion has  commenced  in  the  cavicle. 
and  soon  extends  towards  the  extremi- 
ties. At  birth,  it  ia  ossified  nearly  in 
its  whole  length,  the  extremities  re- 
maining cartilaginous.  Between  the 
first  and  second  years,  ossification  com- 
mences in  the  head  of  the  bone,  and 
between  the  second  and  third  years 
the  centre  for  the  tuberosities  marks 
ita  appearance  usually  by  a  single 
ossific  point,  but  sometimes,  according 
to  Beclard,  by  one  for  each  tuberosity, 
that  for  the  lesser  being  small,  and  not 
appearing  nntil  after  the  fourth  year. 
By  the  fifth  year,  the  centres  for  the 
head  and  tuberosities  have  enlarged 
and  become  joined,  so  as  to  form  a 
single  large  epiphysis. 

The   lower  end  of  the  humerus  is  '  ^■ 

developed  in    the   following  manner:  *^ 

At  the  end  of  the  second  year,  ossifi- 
cation commences  in  the  radial  portion 

of  the  articular  surface,  and  from  this  point  extends  inwards,  so  as  to  form  the 
chief  part  of  the  articular  end  of  the  bone,  the  centre  for  the  inner  part  of 
the  articular  surface  not  appearing  until  about  the  age  of  twelve.  Ossilication 
commences  in  the  internal  condyle  about  the  fifth  year,  and  in  the  external  one 
not  nntil  between  the  age  of  thirteen  or  fourteen.  About  sixteen  or  seventeen 
years,  the  outer  condyle  and  both  portions  of  the  articulating  surface  (having 
already  joined)  unite  with  the  shaft;  at  eighteen  years,  the  inner  condyle  becomes 
joined,  whilst  the  npper  epiphysis,  although  the  first  formed,  is  not  joined  until 
about  the  twentieth  year. 

Artieulatioiu.  With  the  glenoid  cavity  of  the  scapula,  and  with  the  ulna  and  radius. 

Auaekmetil  of  Muscles.  To  the  greater  tuberosity,  the  Supra-spinatus,  Infra- 
spinatus, and  Teres  minor;  to  the  lesser  tuberosity,  the  Subscapularis;  to  the  ante- 
rior bicipital  ridge,  the  Fectoralis  major;  to  the  posterior  bicipital  ridge  and  groove, 
the  Latissimus  dorsi  and  Teres  major;  to  the  shaft,  the  Deltoid,  Coraco-brachialis, 
Brachials  anticus,  External  and  Intomal  beads  of  the  Triceps;  to  the  internal 
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The  outer  extremity^  directed  forwards  and  outwards,  presents  a  small  oval 
facet,  for  articulation  with  the  acromion  process  of  the  scapula. 

Peculiarities  of  this  Bone  in  the  Sexes  and  in  Individuals,  In  the  female,  the 
clavicle  is  less  curved,  smoother,  longer,  and  more  slender  than  in  the  male.  In 
those  persons  who  perform  considerable  manual  labour,  which  brings  into  constant 
action  the  muscles  connected  with  this  bone,  it  acquires  considerable  bulk,  becomes 
shorter,  more  curved,  its  ridges  for  muscular  attachment  become  prominently 
marked,  and  its  sternal  end  of  a  prismatic  or  quadrangular  form. 

Structure.  The  shaft  as  well  as  the  extremities  consists  of  cancellous  tissue, 
invested  in  a  compact  layer  much  thicker  in  the  centre  than  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.  From  the  experiments  of  Mr. 
Ward,  it  has  been  shewn  diat  it  possesses  sufficient  longitudinal  elastic  force  to 
raise  its  own  weight  nearly  two  feet  on  a  level  surface;  and  sufficient  transverse 
elastic  force,  opposite  the  centre  of  its  anterior  convexity,  to  raise  its  own  weight 
about  a  foot.  This  extent  of  elastic  power  must  serve  to  moderate  very  consider- 
ably the  effect  of  concussions  received  upon  the  point  of  the  shoulder. 

Development.  By  two  centres:  one  for  the  shaft,  and  one  for  the  sternal  end 
of  the  bone.  The  centre  for  the  shaft  appears  very  early,  before  any  other  bone; 
the  second  centre  makes  its  appearance  about  the  eighteenth  or  twentieth  year, 
and  unites  with  the  rest  of  the  bone  a  few  years  after. 

Articulations.  With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 

Attachment  of  Muscles.  The  Stemo  cleido-mastoid.  Trapezius,  Pectoralis  major. 
Deltoid,  Subclavius,  and  Stemo-hyoid. 

The  Scapula. 

The  Scapula  is  a  large  flat  bone,  triangular  in  shape,  which  forms  the  back  part 
of  the  shoulder.  It  is  situated  at  the  posterior  aspect  and  side  of  the  thorax, 
between  the  first  and  seventh  ribs,  and  presents  for  examination  two  surfaces,  three 
borders,  and  three  angles. 

The  anterior  surface^  or  venter  (fig.  74),  presents  a  broad  concavity,  the  sub- 
scapular fossa.  It  is  marked,  in  the  posterior  two  thirds,  by  several  oblique  ridges, 
which  pass  from  behind  obliquely  forwards  and  upwards,  the  anterior  third  being 
smooth.  The  oblique  J*idges  above-mentioned,  give  attachment  to  the  t^idinous 
intersections,  and  the  surfaces  between  them,  to  the  fieshy  fibres  of  the  Subscapu- 
laris  muscle.  The  anterior  third  of  the  fossa,  which  is  smooth,  is  covered  by, 
but  does  not  afibrd  attachment  to,  the  fibres  of  this  muscle.  This  surface  is  sepa- 
rated from  the  posterior  border,  by  a  smooth  triangular  margin  at  the  superior  and 
inferior  angles,  and  in  the  interval  between  these,  by  a  narrow  margin  which  is 
often  deficient.  This  marginal  surface  affi^rds  attachment  throughout  its  entire 
extent  to  the  Serratus  magnus  muscle.  The  subscapular  fossa  presents  a  trans- 
verse depression  at  its  upper  part,  called  the  subscapular  angle;  it  is  in  this  situ- 
ation that  the  fossa  is  deepest,  and  consequently  the  thickest  part  of  the  Subscapularis 
muscle  lies  in  a  line  parallel  with  the  glenoid  cavity,  and  must  consequently  operate 
most  eflectively  on  the  humerus  which  is  contained  in  it. 

The  posterior  surfaccy  or  dorsum  (fig.  75)  is  convex  from  above  downwards, 
alternately  convex  and  concave  from  side  to  side.  It  is  subdivided  unequally  into 
two  parts  by  the  spine;  that  portion  above  the  spine  is  called  the  supra  spinous 
fossa,  and  that  below  it,  the  infra  spinous  fossa. 

The  supra  spinous  fossa,  the  smaller  of  the  two,  is  concave,  smooth,  and  broader 
towards  the  vertebral  than  at  the  humeral  extremity.  It  afibrds  attachment  by  its 
inner  two- thirds  to  the  fibres  of  the  Supra  spinatus  muscle. 

The  infra  spinous  fossa  is  much  larger  than  the  preceding;  towards  its  inner 
side  a  shallow  concavity  is  seen  at  its  upper  part;  its  centre  presents  a  prominent 
convexity,  whilst  towards  the  axillary  border  is  a  deep  groove,  which  runs  from 
the  upper  towards  the  lower  part.  The  inner  three-fourths  of  this  surface  afibrds 
attachment  to  the  Infra-spinatus  muscle;  the  outer  fourth  is  only  covered  by  it, 
without  giving  origin  to  its  fibres.     This  surface  is  separated  from  the  axillary 
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border  bj  an  elevated  ridge,  wbich  rune  from  tlie  lower  part  of  the  glenoid  caritj', 
downwarda  and  backwarda  to  the  posterior  border,  about  an  inch  above  the  infe- 
rior angle.  Thia  ridge  servea  for  the  attachment  of  a  strong  apoDenroaia,  which 
•epantea  the  Infi^-spinalus  from  the  two  Teres  muaclea.  The  surface  of  bone 
between  thia  line  and  the  axillary  border  is  narrow  for  the  upper  two-thirds  of  iU 
extent,  and  traversed  near  its  centre  by  a  groove  for  the  passage  of  the  dorsalis 
acapals  artery;  it  affords  attachment  to  the  Teres  minor.  Its  lower  third  presents 
a  broader,  aoroewhat  triangular  surface,  which  gives  origin  to  the  Teres  m^or,  and 
74. — Left  Scapula.    Anterior  Surface,  or  Tenter. 


"^^  whicfa  glides  the  LatissimiiB  dors!  mnsele;  sometimes  thia  mnscle  takes  origin 
br  «  few  fibres  from  this  part.  The  broad  and  narrow  portions  of  bone  above 
■U»ded  h)  are  separated  by  an  obliqne  line,  which  runs  from  the  axillary  border, 
downwards  and  backwards;  to  it  is  attached  the  aponeurosis  separating  the  two 
Tn«B  Banscles  from  each  other. 

The    Spime  is  a  prominent  plale  of  bone,  which  crosses  nblirjuely  the  inner 
tkrae-foartha  of  the  dorsnm  of  the    scapnla  at  ita  upper  part,  and    separates 
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the  supra  firom  the  infra  spinous  fossa:  it  commences  at  the  vertebral  border  by 
a  smooth  triangular  surface,  over  which  the  trapezius  glides,  separated  by  a  bursa; 
and,  gradually  becoming  more  elevated  as  it  passes  forwards,  terminates  in  the 
acromion  process  which  overhangs  the  shoulder  joint.  The  spine  is  triangular  and 
flattened  from  above  downwards,  its  apex  corresponding  to  the  posterior  border,  its 
base,  which  is  directed  outwards,  to  the  neck  of  the  scapula.     It  presents  two 


«### 


75. — ^Left  Scapula.    Posterior  Surfieuse,  or  Dorsum. 
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surfaces  and  three  borders.  Its  superior  surface  is  concave,  assbts  in  forming  the 
supra-spinous  fossa,  and  affords  attachment  to  part  of  the  Supra-spinatus  muscle. 
Its  inferior  surface  forms  part  of  the  infira-spinous  fossa,  gives  origin  to  part  of  the 
Infra-spinatus  muscle,  and  presents  near  its  centre  the  orifice  of  a  nutritious  canal. 
Of  the  three  borders,  the  anterior  is  attached  to  the  dorsum  of  the  bone;  the 
posterior^  or  crest  of  the  spine^  ia  broad,  and  presents  two  lips,  and  an  intervening 
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the  BDpnt  fVom  the  mfht  spinous  fossa;  It  commences  at  the  vertebral  border  bj 
a  emootl)  trian^lar  surface,  over  which  the  trapezius  glides,  separated  hj  a  borsa; 
and,  gradually  becoming  more  elevated  as  it  passes  forwards,  termiDatefl  in  the 
acromion  process  which  overhangs  the  shoulder  Joint.  The  spine  is  triangular  and 
flattened  from  above  downwards,  its  apex  corresponding  to  the  posterior  border,  its 
base,  which  is  directed  outwards,  to  the  neck  of  the  scapula.  It  presents  two 
75- — lieft  Scapula.    Posterior  Surface,  or  Donum. 
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centre  and  upper  part  of  the  dorsum,  but  especiallj  the  former,  is  usually  so  thin 
as  to  be  semi-transparent;  occasionally  the  bone  is  found  wanting  in  this  situ- 
ation, and  the  adjacent  muscles  come  into  contact. 

Development  (fig.  76).  By  seven  centres;  one  for  the  body,  two  for  the  coracoid 
process,  two  for  the  acromion,  one  for  the  posterior  border,  and  one  for  the  inferior 
angle. 

That  for  the  body  makes  its  first  appearance  at  about  the  same  period  that 
osseous  matter  is  deposited  in  the  vertebrse,  and  forms  the  chief  part  of  the  bone. 
At  birth,  all  the  other  centres  are  cartilaginous.  About  the  first  year  after  birth, 
osseous  deposition  occurs  in  the  middle  of  the  coracoid  process;  which  usually 
becomes  joined  with  the  rest  of  the  bone  at  the  time  when  the  other  centres  make 
their  appearance.  Between  the  fifteenth  and  seventeenth  years,  osseous  matter  is 
deposited  in  the  remaining  centres  in  quick  succession,  and  in  the  following  order: 
first,  near  the  base  of  the  acromion,  and  in  the  upper  part  of  the  coracoid  process, 
the  latter  appearing  in  the  forin  of  a  broad  scale;  secondly,  in  the  inferior  angle 
and  contiguous  part  of  the  posterior  border;  thirdly,  near  the  extremity  of  the 
acromion;  fourthly,  in  the  posterior  border.  The  acromion  process,  besides  being 
formed  of  two  separate  nuclei,  has  its  base  formed  by  an  extension  into  it  of  the 
centre  of  ossification  which  belongs  to  the  spine,  the  extent  of  which  varies  in 
dlfiTerent  cases.  The  two  separate  nuclei  unite,  and  then  join  with  the  extension 
carried  in  from  the  spine.  These  various  epiphyses  become  united  to  the  bone 
between  the  ages  of  twenty-two  and  twenty-five  years. 

Articulations*  With  the  humerus  and  olavicle. 

Attachment  of  Muscles,  To  the  anterior  surface,  the  Subscapularis;  posterior 
surface,  Supra-spinatus,  Infra-spinatus;  spine,  Trapezius,  Deltoid;  superior 
border,  Omo-hyoid;  vertebral  border,  Serratus  magnus,  Levator  anguli  scapulae, 
Rhomboideus  minor  and  Major;  axillary  border.  Triceps,  Teres  minor,  Teres 
major,  glenoid  cavity;  long  head  of  the  Biceps,  coracoid  process;  short  head  of 
Biceps,  Coraco-brachialis,  Pectoralis  minor;  and  to  the  inferior  angle  occasionally 
a  few  fibres  of  the  Latissimus  dorsi. 

The  Hukerus. 

The  Humerus  is  the  longest  and  largest  bone  of  the  upper  extremity;  it  pre- 
sents for  examination  a  shaft  and  two  extremities. 

The  Superior  Extremity  is  the  largest  part  of  the  bone;  it  presents  a  rounded 
head,  a  constriction  around  the  base  of  the  head,  the  neck,  and  two  other  emi- 
nences, the  greater  and  lesser  tuberosities  (fig.  77). 

The  heady  nearly  hemispherical  in  form,  is  directed  inwards,  upwards,  and  a 
little  backwards;  its  surface  is  smooth,  coated  with  cartilage  in  the  recent  state, 
and  articulates  with  the  glenoid  cavity  of  the  scapula.  The  circumference  of  its 
articular  surface  is  slightly  constricted,  and  is  termed  the  anatomical  neck,  in 
contradistinction  to  the  constriction  which  exists  below  the  tuberosities,  and 
is  called  the  surgical  neck,  from  its  being  the  seat  of  the  accident  called  by 
surgeons,  'fracture  of  the  neck  of  the  humerus.' 

The  neck,  which  is  obliquely  directed,  forming  an  obtuse  angle  with  the  shaft, 
is  more  distinctly  marked  in  the  lower  half  of  its  circumference,  than  in  the 
upper  half,  where  it  presents  a  narrow  groove,  separating  the  head  from  the 
tuberosities.  Its  circumference  afibrds  attachment  to  the  capsular  ligament,  and 
is  perforated  by  numerous  vascular  foramina. 

The  greater  tuberosity  is  situated  on  the  outer  side  of  the  head  and  lesser 
tuberosity.  Its  superior  surface  is  rounded  and  marked  by  three  flat  facets, 
separated  by  two  slight  ridges,  the  most  anterior  giving  attachment  to  the 
tendon  of  the  Supra-spinatus;  the  middle,  to  the  Infra-spinatus;  the  posterior,  to 
the  Teres  minor.  The  external  surface  of  the  great  tuberosity  is  convex,  rough, 
and  continuous  with  the  outer  side  of  the  shaft. 

The  lesser  tuberosity  is  more  prominent,  although  smaller  than  the  greater; 
it  is  situated  in  front  of  the  head,  and  is  directed  inwards  and  forwards.     Its 
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summit  presents  a  prominent  facet  for  the  insertion  of  the  tendon  of  the  Subsca- 
pularis  muscle.  These  two  tuberosities  are  separated  from  one  another  hj  a 
deep  groove,  the  bicipital  groove,  so  called  from  its  lodging  the  long  tendon  of  the 
Biceps  muscle.  It  commences  above  between  the  two  tuberosities,  passes  obliquely 
downwards  and  a  little  inwards,  and  terminates  at  the  junction  of  the  upper  widi 
the  middle  third  of  the  bone.  It  is  deep  and  narrow  at  its  commencement,  and 
becomes  shallow  and  a  little  broader  as  it  descends.  In  the  recent  state  it  is 
covered  with  a  thin  layer  of  cartilage,  lined  hj  a  prolongation  of  the  synovial 
membrane  of  the  shoulder  joint,  and  receives  part  of  the  tendon  of  insertion  of 
the  Latissimus  dorsi  about  its  centre. 

The  Shaft  of  the  humerus  is  almost  cylindrical  in  the  upper  half  of  its  extent; 
prismatic  and  flattened  below,  it  presents  three  borders  and  three  surfaces  for 
examination. 

The  external  border  runs  from  the  back  part  of  the  greater  tuberosity  to 
the  external  condyle,  and  separates  the  external  from  the  posterior  surface.  It  is 
rounded  and  indistinctly  marked  in  its  upper  half,  and  serves  for  the  attachment 
of  the  external  head  of  the  triceps  muscle;  its  centre  is  traversed  by  a  broad  but 
shallow  oblique  depression,  the  musculo-spiral  groove;  its  lower  part  is  marked 
by  a  prominent  rough  margin,  a  little  curved  from  behind  forwards,  which  presents 
an  anterior  lip  for  the  attachment  of  the  Supinator  longus  above,  the  Extensor  carpi 
radialis  longior  below,  a  posterior  lip  for  the  Triceps,  and  an  interstice  for  the 
attachment  of  the  external  intermuscular  aponeurosis. 

The  internal  border  extends  from  the  lesser  tuberosity  above  to  the  internal 
condyle  below.  Its  upper  third  is  marked  by  a  prominent  ridge,  forming  the 
inner  lip  of  the  bicipital  groove,  and  giving  attachment  from  above  downwards 
to  the  tendons  of  the  Latissimus  dorsi.  Teres  major,  and  part  of  the  origin  of  the 
inner  head  of  the  Triceps.  About  its  centre  is  a  rough  ridge  for  the  attachment 
of  the  Coraco-brachialis,  and  just  below  this  is  seen  the  entrance  of  the  nutritious 
canal  directed  downwards.  Its  inferior  third  is  raised  into  a  slight  ridge,  which 
becomes  very  prominent  below;  it  presents  an  anterior  lip  for  the  attachment  of 
the  Brachialis  anticus,  a  posterior  lip  for  the  internal  head  of  the  Triceps,  and  an 
intermediate  space  for  the  internal  intermuscular  aponeurosis. 

The  anterior  border  runs  from  the  front  of  the  great  tuberosity  above,  to  the 
coronoid  depression  below,  separating  the  internal  from  the  external  surface.  Its 
upper  part  is  very  prominent  and  rough,  forms  the  outer  lip  of  the  bicipital  groove, 
and  serves  for  the  attachment  of  the  tendon  of  the  Pectoralis  major.  About  its 
centre  is  seen  the  rough  deltoid  impression;  below,  it  is  smootii  and  rounded, 
affording  attachment  to  the  Brachialis  anticus. 

The  external  surface  is  directed  outwards  above,  where  it  is  smooth,  rounded, 
and  covered  by  the  Deltoid  muscle;  forwards  below,  where  it  is  slightly  concave 
from  above  downwards,  and  gives  origin  to  part  of  the  Brachialis  anticus  muscle. 
About  the  middle  of  this  surface,  is  seen  a  rough  triangular  impression  for  the 
insertion  of  the  Deltoid  muscle,  and  below  it  the  musculo-spiral  groove,  directed 
obliquely  from  behind,  forwards  and  downwards;  it  transmits  the  musculo-spiral 
nerve  and  superior  profunda  artery. 

The  internal  surface,  less  extensive  than  the  external,  is  directed  forwards 
above,  inwards  and  forwards  below:  at  its  upper  part  it  is  narrow,  and  forms  the 
bicipital  groove.  The  middle  part  of  this  surface  is  slightly  rough  for  the 
attachment  o£  the  Coraco-brachialis;  its  lower  part  is  smooth,  concave,  and 
gives  attachment  to  the  Brachialis  anticus  muscle. 

The  posterior  surface  (fig.  78)  appears  somewhat  twisted,  so  that  its  superior 
part  is  directed  a  little  inwards,  its  inferior  part  backwards  and  a  little  outwards. 
Nearly  the  whole  of  this  surface  is  covered  by  the  external  and  internal  heads  of 
the  triceps,  the  former  being  attached  to  its  upper  and  outer  part,  the  latter  to  its 
inner  and  back  part,  their  origin  being  separated  by  the  musculo-spiral  groove. 

The  Lower  Extremity/  is  flattened  from  before  backwards,  and  curved  slightly 
forwards;   it  terminates  below  in  a  broad  articular  surface,  which  is  divided  into 
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interior  border  of  the  head  of  the  radius  when  the  fore-ann  is  strongi]'  flexed. 
The  external  condjrle  is  a  small  tubercular  eminence,  leea  prominent  than  the 
internal,  curved  a  little  forwards,  and  giving  attachment  to  the  external  lateral 
ligament  of  the  elbow  joint,  and  to  a  tendon  conunon  b)  the  urigin  of  some  of  the 
extensor  and  supinator  muscles.  The  internal  condyle,  larger  and  more  promi- 
nent  than  the  external,  is  directed  a  little  backwards,  it  gives  attachment  to  the 
internal  lateral  ligament,  and  to  a  tendon  common  to  the  origin  of  some  of  the  flexor 
muscles  of  the  fore-arm.  These  eminences  are  directly  continuous  above  with  the 
external  and  internal  borders. 

Structure.  The  extremities  consist  of  cancellous  tissue,  covered  with  a  thin 
compact  layer:  the  shaft  is  composed  of  a  cylinder  of  compact  tissue,  thicker  at 
the  centre  than  at  the  extremities,  and  hollowed  out  by  a  large  medullary  canal. 

Devtlopmtml.     By    wtwM    centres  „       ,.,     „      .  .    -,v    tt 

fa^  »«\     «„p      it       u  a  £■       79. — Plan  01  the  Development  Of  the  HumeniB. 

(fig.  79);    one  for  the  shaft,  one  for    "  By  7  centres, 

the    head,   one   for    the    greater    tu- 
berosity, one  for  the  radial,  and  one      g-j-i^     jp  j  -      "* 
for     the    trochlear    portion     of    the       M^™vli*  i/'^ 
articular    surface,  and    one    for   each  S'^yrmndnni 

condyle.  The  centre  for  the  shaft  ap-  «MJ*i^.*io*' 
pears  very  early,  soon  after  oaslBca- 
tion  has  commenced  in  the  cavicle. 
and  soon  extends  towards  the  extremi- 
ties. At  birth,  it  is  ossified  nearly  in 
its  whole  length,  the  extremities  re- 
maining cartilaginous.  Between  the 
first  and  second  years,  ossification  com- 
mences in  the  head  of  the  bone,  and 
between  the  second  and  third  years 
the  centre  for  the  tuberosities  marks 
its  appearance  usually  by  a  single 
oBsific  point,  but  sometimes,  according 
to  Beclard,  by  one  for  each  tuberosity, 
that  for  the  lesser  being  small,  and  not 
appearing  until  after  the  fourth  year. 
By  the  fifth  year,  the  centres  for  the 
head  and  tuberosities  have  enlarged 
and  become  joined,  so  as  to  form  a 
single  large  epiphysis. 

The  lower  end  of  the  humerus  is 
developed   in    the    following  manner:  ^ 

At  the  end  of  the  second  year,  ossifi- 
cation commences  io  the  radial  portion 

of  the  articular  surface^  and  from  this  point  extends  inwards,  so  as  to  form  the 
chief  part  of  the  articular  end  of  the  bone,  the  centre  for  the  inner  part  of 
the  articular  surface  not  appearing  until  about  the  age  of  twelve.  Ossification 
commences  in  the  internal  condyle  about  the  fifth  year,  and  in  the  external  one 
not  until  between  the  age  of  thirteen  or  fourteen.  About  sixteen  or  seventeen 
years,  the  outer  condyle  and  both  portions  of  the  articulating  surface  (having 
already  joined)  unite  with  the  shaft;  at  eighteen  years,  the  inner  condyle  becomes 
joined,  whilst  the  upper  epiphysis,  although  the  first  formed,  is  not  joined  until 
about  the  twentieth  year. 

Artieulatiotu.  With  the  glenoid  cavity  of  the  scapula,  and  with  the  ulna  and  radius. 

Attachment  of  Muicles.  To  the  greater  tuberosity,  the  Sujira-spinatus,  Infra- 
spinatus, and  Teres  minor;  to  the  lesser  tuberosity,  the  Subacapularis;  to  the  ante- 
rior bicipital  ridge,  the  Pectoralis  m^jor;  to  the  posterior  bicipital  ridge  and  groove, 
the  Latissimns  dorsi  and  Teres  major;  to  the  shaft,  the  Deltoid,  Coraco-bracbialis, 
Bracbialis  anticus.  External  and  Internal  heads  of  the  Triceps;  to  the  internal 
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condyle,  the  Pronator  radii  teres,  and  common  tendon  of  the  Flexor  carpi  radialis, 
Paimaris  longns,  Flexor  digitonim  subllmis,  and  Flexor  carpi  ulnaris  ;  to  the 
external  condyloid  ridge,  the  Supinator  longus,  and  Extensor  carpi  radialis 
longior;  to  the  external  condyle,  the  common  tendon  of  the  Extensor  carpi 
radialis  brevier.  Extensor  conmiunis  digitorum.  Extensor  minimi  digiti,  and  Ex- 
tensor carpi  ulnaris,  the  Anconeus,  and  Supinator  brevis. 

The  Fore-arm  is  that  portion  of  the  upper  extremity,  situated  between  the 
elbow  and  wrist.     It  is  composed  of  two  bones,  the  Ulna  and  Radius. 

The  Ulna. 

The  Ulna  (fig.  80, 8 1)  is  a  long  bone,  prismatic  in  form,  placed  at  the  inner  side 
of  the  fore-arm,  parallel  with  the  radius,  being  the  largest  and  longest  of  the  two. 
Its  upper  extremity,  of  great  thickness  and  strength,  forms  a  large  part  of  the 
articulation  of  the  elbow  joint;  it  gradually  tapers  as  it  descends,  its  inferior 
extremity  being  very  small,  and  excluded  from  the.  wrist  joint  by  the  interposi- 
tion of  an  interarticular  fibro-cartilage.  It  is  divisible  into  a  shaft  and  two 
extremities. 

The  Upper  Extremity^  the  strongest  part  of  the  bone,  presents  for  examination 
two  large  curved  processes,  the  Olecranon  process  and  the  Coronoid  process,  and 
two  concave  articular  cavities,  the  greater  and  lesser  Sigmoid  cavities. 

The  Olecranon  Process  is  a  large  thick  curved  eminence,  situated  at  the  upper 
and  back  part  of  the  ulna.  It  rises  somewhat  higher  than  the  coronoid,  is 
contracted  where  it  joins  the  shaft,  and  curved  forwards  at  the  sununit  so  as  to 
present  a  prominent  tip.  Its  posterior  surface,  directed  backwards,  is  of  a 
triangular  form,  smooth,  subcutaneous,  and  covered  by  a  bursa.  Its  superior 
surface,  directed  upwards,  is  of  a  quadrilateral  form,  marked  behind  by  a  rough 
surface  for  the  attachment  of  the  Triceps  muscle,  and  in  front,  near  the  margin, 
by  a  slight  transverse  groove  for  the  attachment  of  part  of  the  posterior  ligament 
of  the  elbow  joint.  Its  anterior  surface  is  smooth,  concave,  covered  with  car- 
tilage in  the  recent  state,  and  forms  the  upper  and  back  part  of  the  great  sigmoid 
cavity.  The  lateral  borders  present  a  continuation  of  the  same  groove  that  was 
seen  on  the  margin  of  the  superior  surface,  they  serve  for  the  attachment  of 
ligaments,  viz.,  the  back  part  of  the  internal  lateral  ligament  internally;  the 
posterior  ligament  externally.  The  Olecranon  process,  in  its  structure  as  well 
as  in  its  position  and  use,  resembles  the  Patella  in  the  lower  limb,  and,  like  it, 
sometimes  exists  as  a  separate  piece,  not  united  to  the  rest  of  the  bone. 

The  Coronoid  Process  (jcopfdvqy  a  crow's  beak;  eiZo^)  is  a  rough  triangular 
eminence  of  bone  which  projects  horizontally  forwards  from  the  upper  and  front 
part  of  the  uhia,  fomung  the  lower  part  of  the  great  sigmoid  cavity.  Its  base 
is  continuous  with  the  shaft.  Its  apex,  pointed,  slightly  curved  upwards,  is 
received  into  the  coronoid  depression  of  the  humerus  in  flexion  of  the  fore-arm. 
Its  superior  surface  is  smooth,  concave,  and  forms  the  lower  part  of  the  great 
sigmoid  cavity.  The  inferior  surface  is  concave,  directed  downwards  and  for- 
wards and  marked  internally  by  a  rough  impression  for  the  insertion  of  the  Bra- 
chialis  anticus.  At  the  junction  of  this  surface  with  the  body,  is  a  rough  eminence, 
the  tubercle  of  the  ulna,  for  the  attachment  of  the  oblique  ligament.  Its  outer 
surjace  presents  a  narrow,  oblong,  articular  depression,  the  lesser  sigmoid  cavity. 
The  inner  surface^  by  its  prominent  free  margin,  serves  for  the  attachment  of  the 
front  part  of  the  internal  lateral  ligament.  At  the  front  part  of  this  surface  is  a  small 
rounded  eminence  for  the  attachment  of  one  head  of  the  Flexor  digitorum  sublimis. 
Behind  the  eminence,  a  depression  for  part  of  the  origin  of  the  Flexor  profundus 
digitorum,  and  descending  from  it  a  ridge,  lost  below  on  the  inner  border  of  the 
shaft,  which  gives  attachment  to  one  head  of  the  Pronator  radii  teres. 

The  Greater  Sigmoid  Cavity  (air/fiaj  etSo9,  form),  so  called  from  its  resemblance 
to  the  Greek  letter  S,  is  a  semi-lunar  depression  of  large  size,  situated  between 
the  olecranon  and  coronoid  processes,  and  serving  for  articulation  with  the  trochlear 
surface  of  the  humerus.     About  the  middle  of  either  lateral  border  of  this  cavity 
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b  a  notch,  which  contracts  it  somewhat,  and  serres  to  indicate  the  jmictiofi  of  the 
two  processes  of  which  it  is  formed.  The  cavity  is  concave  from  above  down- 
wards, and  divided  into  two  lateral  parts  by  a  smooth  elevated  ridge,  which  runs 
from  the  summit  of  the  olecranon  to  the  tip  of  the  coronoid  process.  Of  these  two 
portions,  the  internal  is  the  largest,  and  slightly  concave  transversely;  the  external 
the  smallest,  being  nearly  plane  firom  side  to  side. 

The  Lesser  Sigmoid  Cavity  is  a  narrow,  oblong,  articnlar  depression,  placed  on 
the  outer  side  of  the  coronoid  process,  and  serving  for  articulation  with  the  head 
of  the  radius.  It  is  concave  from  before  backwards;  and  its  extremities,  which  are 
prominent,  serve  for  the  attachment  of  the  orbicular  ligament. 

The  Shaft  is  prismatic  in  form  at  its  upper  part,  and  curved  from  behind 
forwards,  and  from  within  outwards,  so  as  to  be  convex  behind  and  exter- 
nally; its  central  part  is  quite  straight;  its  lower  part  rounded,  smooth,  and  bent 
a  little  outwards;  it  tapers  gradually  from  above  downwards,  and  presents  for 
examination  three  borders  and  three  surfaces. 

The  anterior  border  commences  above  at  the  prominent  inner  angle  of  the 
coronoid  process,  and  terminates  below  in  front  of  the  styloid  process.  It  is  well 
marked  above,  smooth  and  rounded  in  the  middle  of  its  extent,  and  afibrds  attach- 
ment to  the  Flexor  profundus  digitorum,  sharp  and  prominent  in  its  lower  fourth 
for  the  attachment  of  the  Pronator  quadratus.  It  separates  the  anterior  frx>m  the 
internal  surface. 

The  posterior  border  commences  above  at  the  apex  of  the  triangular  surface  at 
the  back  part  of  the  olecranon,  and  terminates  below  at  the  back  part  of  the  sty- 
loid process;  it  is  well  marked  in  the  upper  three- fourths,  and  gives  attachment  to 
an  aponeurosis  common  to  the  Flexor  carpi  ulnaris,  the  Extensor  carpi  ulnaris,  and 
the  Flexor  profundus  digitorum  muscles;  its  lower  fourth  is  smooth  and  rounded. 
This  border  separates  the  internal  from  the  posterior  surface. 

The  external  border  conmiences  above  by  two  lines,  which  converge  one  from 
each  extremity  of  the  lesser  sigmoid  cavity,  enclosing  between  them  a  triangular 
space  for  the  attachment  of  part  of  the  Supinator  brevis,  and  terminates  below  at 
the  middle  of  the  articular  surface  for  the  radius.  Its  two  middle-fourths  are 
very  prominent,  and  serve  for  the  attachment  of  the  interosseous  membrane;  its 
lower  fourth  is  smooth  and  rounded.  This  border  separates  the  anterior  from  the 
posterior  surface. 

The  anterior  surface^  much  broader  above  than  below,  is  concave  in  the  upper 
three-fourths  of  itd  extent,  and  affords  attachment  to  the  Flexor  profundus  digito- 
rum. Its  lower  fourth,  also  concave,  to  the  Pronator  quadratus.  The  lower  fourth 
is  separated  from  the  remaining  portion  of  the  bone  by  a  prominent  ridge,  directed 
obliquely  from  above  downwards  and  inwards;  this  ridge  marks  the  extent  of 
attachment  of  the  Pronator  above.  At  the  junction  of  the  upper  with  the  middle 
third  of  the  bone  is  the  nutritious  canal,  directed  obliquely  upwards  and  inwards. 

The  posterior  surface,  directed  backwards  and  outwards,  is  broad  and  concave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  narrow,  smooth, 
and  rounded  below.  It  presents  above  an  oblique  ridge,  which  runs  frt>m  the  pos- 
terior extremity  of  the  lesser  sigmoid  cavity,  downwards  to  the  posterior  border, 
marking  off  a  small  triangular  surface  above  it  for  the  insertion  of  the  Anconeus 
muscle,  whilst  the  ridge  itself  affords  attachment  to  the  Supinator  brevis.  Hie 
surface  of  bone  below  this  is  subdivided  by  a  longitudinal  ridge  into  two  parts, 
the  internal  part  is  smooth,  concave,  and  gives  origin  (occasionally  is  merely  covCTed 
by)  the  Extensor  carpi  ulnaris.  The  external  portion,  wider  and  rougher,  gives 
attachment  from  al)ove  downwards  to  part  of  the  Supinator  brevis,  the  Extensor 
ossis  metacarpi  pollicis,  Extensor  secundii  intemodii  pollicis,  and  Extensor  indicia 
muscles. 

The  internal  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  attachment  by  its  upper  three-fourths  to  the  Flexor  profundus  digitorum 
muscle;  its  lower  fourth  is  subcutaneous. 

The  Lower  Extremity  of  the  ulna  is  of  small  sixe,  and  excluded  from  the  articu- 
latjon  of  the  wrist  joint.     It  presents  for  examination  two  eminences;  the  outer 
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and  larger  is  a  rounded  articular  eminence,  termed  the  head  of  the  ulna.  The 
inner,  narrower  and  more  projecting,  is  a  non-articular  eminence,  the  styloid 
process.  The  head  presents  an  articular  facet,  part  of  which,  of  an  oval  form,  is 
directed  downwards,  and  plajs  on  the  surface  of  the  triangular  fibro-cartilage, 
which  separates  this  bone  from  the  wrist  joint;  the  remaining  portion,  directed 
outwards,  is  narrow,  convex,  and  received  into  the  sigmoid  cavity  of  the  radius. 
The  styloid  process  projects  from  the  inner  and  back  part  of  the  bone,  and  descends 
a  little  lower  than  the  head,  terminating  in  a  rounded  summit,  which  affords  attach- 
ment to  the  internal  lateral  ligament  of  the  wrist.  The  head  is  separated  from 
the  styloid  process  below  and  in  front,  by  a  depression  for  the  attachment  of  the 
triangular  inter-articular  fibro-cartilage;  behind,  by  a  shallow  groove  for  the  pas- 
sage of  the  tendon  of  the  Extensor  carpi  ulnaris. 

Structure,  Similar  to  that  of  the  other  long  bones. 

Development,  By  three  centres;  one  for  the  shaft,  one  for  the  inferior  extremity, 
and  one  for  the  olecranon  (fig.  82).  The  centre  for  the  shaft  appears  a  short  time  after 
the  radius,  and  soon  extends  through  the  greater  part  of  the  bone.  At  birth,  the 
ends  are  cartilaginous.  About  the  fourth  year,  a  separate  osseous  nucleus  appears 
in  the  middle  of  the  head,  which  soon  82.— Plan  of  the  Development  of  the  Ulna. 


extends  into  the  styloid  process. 
About  the  tenth  year,  ossific  matter 
appears  in  the  upper  cartilaginous  end 
of  the  bone  near  its  extremity,  the 
chief  part  of  the  olecranon  being 
formed  from  an  extension  of  the 
shaflt  of  the  bone  into  it.  At  about 
the  sixteenth  year,  the  upper  epiphysis 
becomes  join^  and  at  about  the  twen- 
tieth the  inferior  one. 

ArticuUuions.  With  the  humerus 
and  radius. 

Attachment  of  Muscles.  To  the 
olecranon;  the  IViceps,  Anconeus,  and 
one  head  of  the  Flexor  carpi  ulnaris. 
To  the  coronoid  process;  the  Bra- 
chialis  anticus.  Pronator  radii  teres. 
Flexor  sublimis  digitorum,  and  Flexor 
profundus  digitorum.  To  the  shaft; 
the  Flexor  profundus  digitorum.  Pro- 
nator quadratus,  Flexor  carpi  ulnaris. 
Extensor  carpi  ulnaris.  Anconeus, 
Supinator  brevis.  Extensor  ossis  meta- 
carpi  pollicis.  Extensor  secundi  inter- 
nodii  pollicis,  and  Extensor  indicis. 


By  Three  Centres. 
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The  Radius. 

The  Radius  is  situated  on  the  outer  side  of  the  fore-arm,  lying  parallel  with  the 
ulna,  which  exceeds  it  in  length  and  size.  Its  upper  end  is  small,  and  forms  only 
a  small  part  of  the  elbow-joint;  but  its  lower  end  is  large,  and  forms  the  chief  part  of 
the  wrist.  It  is  one  of  the  long  bones,  having  a  prismatic  form,  slightly  curved 
longitudinally,  and  presenting  for  examination  a  shaft  and  two  extremities. 

The  Upper  Extremity  presents  a  head,  neck,  and  tuberosity.  The  head  is  of 
a  cylindrical  form,  depressed  on  its  upper  surface  into  a  shallow  cup,  which 
receives  the  radial  or  lesser  head  of  the  humerus.  Around  the  circumference 
of  the  head  is  a  smooth  articular  surface,  coated  with  cartilage  in  the  recent 
state,  broad  internally  where  it  articulates  with  the  lesser  sigmoid  cavity  of 
the  ulna,  narrow  in  the  rest  of  its  circumference,  to  play  in  the  orbicular  liga- 
ment. The  head  is  supported  on  a  round,  smooth,  and  constricted  portion  of 
bone,  called  the  necky  which  presents,  behind,  a  slight  ridge,  for  the  attachment 
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of  fMirt  of  the  Sapinator  brevis.  Beneath  the  neck,  at  the  inner  and  front  aspect 
of  the  bone,  is  a  rough  eminence,  the  tuberosity.  Its  surface  is  divided  into  two 
parts  bj  a  vertical  line — a  posterior  rough  portion,  for  the  insertion  of  the  tendon 
of  the  Biceps  muscle;  and  an  anterior  smooth  portion,  on  which  a  bursa  is  inter- 
posed between  the  tendon  and  the  bone. 

The  Shaft  of  the  bone  is  prismoid  in  form,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  convex  outwards.  It  presents  three  surfaces,  sepa- 
rated by  three  borders. 

The  anterior  border  extends  from  the  lower  part  of  the  tuberosity  above,  to  the 
anterior  part  of  the  base  of  the  styloid  process  below.  It  separates  the  anterior 
from  the  external  surface.  Its  upper  third  is  very  prominent;  and,  from  its 
oblique  direction  downwards  and  outwards,  has  received  the  name  of  the  oblique 
line  of  the  radius.  It  affords  attachment,  externally,  to  the  Supinator  brevis; 
internally,  to  the  Flexor  longus  pollicis,  and  between  these  to  the  Flexor  digito- 
rum  snblimis.  The  middle  third  of  the  anterior  border  is  indistinct  and  rounded. 
Its  lower  fourth  is  sharp,  prominent,  affords  attachment  to  the  Pronator  quadra- 
tu8y  and  terminates  in  a  small  tubercle,  into  which  is  inserted  the  tendon  of  the 
Supinator  longus. 

The  posterior  border  commences  above,  at  the  back  part  of  the  neck  of  the 
radius,  and  terminates  below,  at  the  posterior  part  of  the  base  of  the  styloid  pro- 
cess; it  separates  the  posterior  from  the  external  surface.  It  is  indistinct  above 
and  below,  but  well  marked  in  the  middle  third  of  the  bone. 

The  internal  or  interosseous  border  commences  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  indistinct,  becomes  sharp  and  prominent  as  it 
descends,  and  at  its  lower  part  bifurcates  into  two  ridges,  which  descend  to  the 
anterior  and  posterior  margins  of  the  sigmoid  cavity.  This  border  separates  the 
anterior  from  the  posterior  surface,  and  has  the  interosseous  membrane  attached 
to  it  throughout  the  greater  part  of  its  extent. 

The  anterior  surface  is  narrow  and  concave  for  its  upper  two-thirds,  and  gives 
attachment  to  the  Flexor  longus  pollicis  muscle;  below,  it  is  broad  and  flat,  its 
lower  fourth  giving  attachment  to  the  Pronator  quadratus.  At  the  junction  of 
the  upper  and  middle  thirds  of  this  surface  is  the  nutritious  foramen,  which  is 
directed  obliquely  upwards. 

The  posterior  surface  is  rounded,  convex,  and  smooth  in  the  upper  third  of  its 
extent,  and  covered  by  the  Supinator  brevis  muscle.  Its  middle  third  is  broad, 
slightly  concave,  and  gives  attachment  to  the  Extensor  ossis  metacarpl  pollicis 
above,  the  Extensor  primi  intemodii  pollicis  below.  Its  lower  third  is  broad, 
convex,  and  covered  by  the  tendons  of  the  muscles  which  subsequently  run  in  the 
grooves  on  the  lower  end  of  the  bone. 

The  external  surface  is  rounded  and  convex  throughout  its  entire  extent.  Its 
upper  third  gives  attachment  to  the  Supinator  brevis  muscle.  About  its  centre 
is  seen  a  rough  ridge,  for  the  insertion  of  the  Pronator  radii  teres  muscle.  Its 
lower  part  is  narrow,  and  covered  by  the  tendons  of  the  Extensor  ossis  metacarpi, 
and  Extensor  primi  intemodii  pollicis  muscles. 

The  Lower  Extremity  of  the  radius  is  large,  of  quadrilateral  form,  and  provided 
with  two  articular  surfaces,  one  at  the  extremity,  and  one  at  the  inner  side  of  the 
bone;  it  presents,  also,  three  borders,  an  anterior,  posterior,  and  external.  The 
articular  surface  at  the  oxtremity  of  the  bone  is  of  triangular  form,  concave, 
smooth,  and  divided  by  a  slight  ridge  into  two  parts.  Of  these,  the  external  is 
large,  of  a  triangular  form,  and  articulates  with  the  scaphoid  bone;  the  inner, 
smaller  uid  quadrilateral,  articulates  with  the  semi-lunar.  The  articular  surface 
at  the  inner  side  of  the  bone  is  called  the  sigmoid  cavity  of  the  radius ;  it  is 
narrow,  concave,  smooth,  and  articulates  with  the  head  of  the  ulna. 

Its  anterior  border^  rough  and  irregular,  affords  attachment  to  the  anterior 
ligament  of  the  wrist-joint.  Its  external  border  is  prolonged  obliquely  down- 
wards upon  the  margin  of  a  strong  conical  projection,  the  styloid  process,  which 
gives  attachment  by  its  base  to  the  tendon  of  the  Supinator  longus,  and  by  its 
apex  to  the  external  lateral  ligament  of  the  wrist-joint.     The  outer  surface  of 
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this  process  is  marked  by  two  grooves,  which  run  obliquely  downwards  and  for- 
wards, and  are  separated  from  one  another  by  an  elevated  ridge.  The  most  ante- 
rior one  gives  passage  to  the  tendon  of  the  Extensor  ossis  metacarpi  pollicis,  the 
posterior  one  to  the  tendon  of  the  Extensor  primi  intemodii  pollicis.  Its  posterior 
border  is  convex,  afibrds  attachment  to  the  posterior  ligament  of  the  wrist,  and  is 
marked  by  three  grooves.  The  most  external  is  broad,  but  shallow,  and  sub- 
divided into  two  by  a  slightly  elevated  ridge.  The  external  groove  transmits  the 
tendon  of  the  Extensor  carpi  radiaiis  longior,  the  inner  one  the  tendon  of  the 
Extensor  carpi  radiaiis  brevier.  Near  the  centre  of  the  bone  is  a  deep,  but  nar- 
row, groove,  directed  obliquely  from  above  downwards  and  outwards;  it  transmits 
_       -  ,    ^     ,  the  tendon  of  the  Extensor  secundi 

83.-Hanofth^e^Devdo^me^  intemodii   pollicis.      Internally    is   a 

broad  groove,  for  the  passage  of  the 
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tendons  of  the  Extensor  communis 
digitorum,  and  that  of  the  Extensor 
indicis;  the  tendon  of  the  Extensor 
minimi  digiti  passing  through  the 
groove  at  its  point  of  articulation  with 
the  ulna. 

Development  (fig.  83).  By  three 
centres:  one  for  the  shaft,  and  one  for 
each  extremity.  That  for  the  shaft, 
makes  its  appearance  near  the  centre 
of  the  bone,  soon  after  the  develop- 
ment of  the  humerus  commences.  At 
birth,  the  shaft  is  ossified;  but  the 
ends  of  the  bone  are  cartilaginous. 
About  the  end  of  the  second  year, 
ossification  commences  in  the  lower 
epiphysis;  and  about  the  fifth  year,  in 
the  upper  one.  At  the  age  of  puberty, 
the  upper  epiphysis  becomes  joined  to 
the  shaft;  the  lower  epiphysis  becom- 
ing united  about  the  twentieth  year. 

ArticultUions.Wiih  four  hones;  the 
humerus,  ulna^  scaphoid,  and  semi- 
lunar. 
Attachment  of  Muscles,  To  the  tuberosity,  the  Biceps ;  to  the  oblique  ridge, 
the  Supinator  brevis.  Flexor  digitorum  sublimis,  and  Flexor  longus  pollicis;  to 
the  shaft  (its  anterior  surface),  the  Flexor  longus  pollicis  and  Pronator  quadratus, 
(its  posterior  surface)  the  Extensor  ossis  metacarpi  pollicis,  and  Extensor  primi 
intemodii  pollicis;  to  the  outer  surface,  the  Pronator  radii  teres;  and  to  the  styloid 
process,  the  Supinator  longus. 
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THE  HAND. 

The  Hand  is  subdivided  into  three  segments,  the  Carpus  or  wrist,  the  Meta- 
carpus or  palm,  and  the  Phalanges  or  fingers. 

Cakpus. 

The  bones  of  the  Carpus,  eight  in  number,  are  arranged  in  two  horizontal  rows. 
Those  of  the  upper  row,  enumerated  from  the  radial  to  the  uhiar  side,  are  the 
scaphoid,  semi-lunar,  cuneiform,  and  pisiform;  those  of  the  lower  row,  enumerated 
m  the  same  order,  are  the  trapezium,  trapezoid,  magnum,  and  unciform. 

CoMMOH  Characters  op  the  Carpal  Bokes. 

Each  bone  (excepting  the  pisiform)  presents  six  surfaces.  Of  these,  the  ojMIp- 
rior  or  palmar^  and  the  posterior  or  dorsal^  are  rough,  (or  Itgamentoos  attach- 
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ment,  the  dorsal  surface  being  generally  the  broadest  of  the  two.  The  superior 
and  inferior  are  articular,  the  superior  generally  convex,  the  inferior  concave; 
and  the  internal  and  external  are  also  articular  when  in  contact  with  contiguous 
bones,  otherwise  rough  and  tubercular.  Their  structure  in  all  is  similar,  con- 
sisting within  of  a  loose  cancellous  tissue  enclosed  in  a  thin  layer  of  compact 
tissue.     Each  bone  is  also  developed  from  a  single  centre  of  ossification. 

Bones  op  the  Upper  Row.    (Figs.  84,  85.) 

The  Scaphoid  is  the  largest  bone  of  the  first  row.  It  has  received  its  name 
from  its  fancied  resemblance  to  a  boat,  being  broad  at  one  end,  and  narrowed  like 
a  prow  at  the  opposite.  It  is  situated  at  the  superior  and  external  part  of  the 
carpus,  its  direction  being  from  above  downwards,  outwards,  and  forwards.  Its 
superior  surface  is  convex,  smooth,  of  triangular  shape,  and  articulates  with  the 
lower  end  of  the  radius.  Its  inferior  surfaccy  directed  downwards,  outwards,  and 
backwards,  is  smooth,  convex,  also  triangular,  and  divided  by  a  slight  ridge  into 
two  parts,  the  external  of  which  articulates  with  the  trapezium,  the  inner  with 
the  trapezoid.  Its  posterior  or  dorsal  surface  presents  a  narrow,  rough  groove, 
which  runs  the  entire  breadth  of  the  bone,  and  serves  for  the  attachment  of  liga- 
ments. The  anterior  or  palmar  surface  is  concave  above,  and  elevated  at  its 
lower  and  outer  part  into  a  prominent  rounded  tubercle,  which  projects  forwards 
from  the  front  of  the  carpus,  and  gives  attachment  to  the  anterior  annular  liga- 
ment of  the  wrist.  The  external  surface  is  rough  and  narrow,  and  gives  attach- 
ment to  the  external  lateral  ligament  of  the  wrist.  The  internal  surface  presents 
two  articular  facets:  of  these,  the  superior  or  smaller  one  is  flattened,  of  semi- 
lunar form,  and  articulates  with  the  semi-lunar;  the  inferior  or  larger  is  concave, 
forming,  with  the  semi-lunar  bone,  a  concavity  for  the  head  of  the  os  magnum. 

To  ascertain  to  which  hand  this  bone  belongs,  hold  the  convex  radial  articular 
surface  upwards,  and  the  dorsal  surface  backwards;  the  prominent  tubercle  will 
be  directed  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  bones;  the  radius  above,  trapezium  and  trapezoid  be- 
low, OS  magnum  and  semi-lunar  internally. 

The  Semi-lunar  bone  may  be  distinguished  by  its  deep  concavity  and  crescentic 
outline.  It  b  situated  in  the  centre  of  the  upper  range  of  the  carpus,  between 
the  scaphoid  and  cuneiform.  Its  superior  surface^  convex,  smooth,  and  quadri- 
lateral in  form,  articulates  with  the  radius.  Its  inferior  surface  is  deeply  con- 
cave, and  of  greater  extent  from  before  backwards,  than  transversely;  it  articu- 
lates with  the  head  of  the  os  magnum,  and  by  a  long  narrow  facet  (separated  by 
a  ridge  from  the  general  surface)  with  the  unciform  bone.  Its  anterior  or  palmar 
and  posterior  or  dorsal  surfaces  are  rough,  for  the  attachment  of  ligaments,  the 
former  being  the  broader,  and  of  somewhat  rounded  form.  The  external  surface 
presents  a  narrow,  flattened,  semi-lunar  facet,  for  articulation  with  the  scaphoid. 
The  internal  surface  is  marked  by  a  smooth,  quadrilateral  facet,  for  articulation 
with  the  cuneiform. 

To  ascertain  to  which  hand  this  bone  belongs,  hold  it  with  the  dorsal  surface 
upwards,  and  the  convex  articular  surface  backwards;  the  quadrilateral  articular 
facet  will  then  point  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  five  bones :  the  radius  above,  os  magnum  and  unciform 
below,  scaphoid  and  cuneiform  on  either  side. 

The  Cuneiform  {V Os  I^amidar)^  may  be  distinguished  by  its  pyramidal  shape, 
and  from  having  an  oval-shaped,  isolated  facet,  for  articulation  with  the  pisiform 
bone.  It  is  situated  at  the  upper  and  inner  side  of  the  carpus.  The  superior 
surface  presents  an  internal,  rough,  non-articular  portion  ;  and  an  external  or 
articular  portion,  which  is  convex,  smooth,  and  separated  from  the  lower  end 
of  the  ulna  by  the  inter-articular  fibro-cartilage  of  the  wrist.  The  inferior 
surface^  directed  outwards,  is  concave,  sinuously  curved,  and  smooth,  for  articu- 
lation with  the  unciform.  Its  posterior  or  dorsal  surface  is  rough,  for  the  attach- 
ment of  ligaments.     Its  anterior  or  palmar  surface  presents,  at  its  inner  side,  an 
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nval-shapod  facet,  for  articulntion  with  the  pisiform;  and  is  roag< 
ligamentous  attachment.    Its  external  turface,  the  base  of  the  pyi 
S4.— Bones  of  the  Left  Honcl.    Doreal  SurEace. 
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iatrrmai  ma-fart,  the  ROBiBil  of  lfa«  fijnaid.  15  pMBted  M>d  nm^gavA,  fiv  tbe 
anaduDFTii  of  the  iuMnial  lateral  ligament  of  the  wrisi. 
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To  ascertain  to  which  hand  this  bone  belongs,  hold  it  so  that  the  base  is 
directed  backwards,  and  the  articular  facet  for  the  pisiform  bone  upwards;  the 
concave  articular  facet  will  point  to  the  side  to  which  the  bone  belongs. 

Articulations.  With  three  bones:  the  semi-lunar  externally,  the  pisiform  in 
front,  the  unciform  below,  and  with  the  triangular  inter-articular  fibro-cartilage 
which  separates  it  from  the  lower  end  of  the  ulna. 

The  Pisiform  bone  may  be  known  by  its  small  size,  and  from  its  presenting  a 
single  articular  facet.  It  is  situated  at  the  anterior  and  inner  side  of  the  carpus, 
is  nearly  circular  in  form,  and  presents  on  its  posterior  surface  a  smooth,  oval 
facet,  for  articulation  with  the  cuneiform  bone.  This  facet  approaches  the  supe- 
rior, but  not  the  inferior,  border  of  the  bone.  Its  anterior  or  palmar  surface  is 
rounded  and  rough,  and  gives  attachment  to  the  anterior  annular  ligament.  The 
outer  and  inner  surfaces  are  also  rough,  the  former  being  convex,  the  other 
usually  concave* 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  its  posterior  or  arti- 
cular facet  downwards,  and  the  non-articular  portion  of  the  same  surface  back- 
wards; the  inner  concave  surface  will  then  point  to  the  side  to  which  the  bone 
belongs. 

Articulations.  With  one  bone,  the  cuneiform. 

Attachment  of  Muscles.  To  two:  the  Flexor  carpi  ulnaris,  and  Abductor 
minimi  dlgiti;  and  to  the  anterior  annular  ligament. 

Bones  op  the  Lower  Row.    (Figs.  84,  85.) 

The  Trapezium  is  of  very  irregular  form.  It  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  Flexor  carpi  radialis  muscle.  It  is  situated  at  the 
external  and  inferior  part  of  the  carpus,  between  the  scaphoid  and  first  meta- 
carpal bone.  The  superior  surfacey  concave  and  smooth,  is  directed  upwards  and 
inwards,  and  articulates  with  the  scaphoid.  Its  inferior  surface^  directed  down- 
wards and  outwards,  is  oval,  concave  from  side  to  side,  convex  from  before  back- 
wards, so  as  to  form  a  saddle-shaped  surface,  for  articulation  with  the  base  of  the 
first  metacarpal  bone.  The  anterior  or  palmar  surface  is  narrow  and  rough. 
At  its  upper  part  is  a  deep  groove,  running  from  above  obliquely  downwards  and 
inwards;  it  transmits  the  tendon  of  the  Flexor  carpi  radialis,  and  is  bounded 
externally  by  a  prominent  ridge,  the  oblique  ridge  of  the  trapezium.  This  sur- 
face gives  attachment  to  the  Abductor  pollicis.  Flexor  ossis  metacarpi,  and  Flexor 
brevis  pollicis  muscles;  and  the  anterior  annular  ligament.  The  posterior  or 
dorsal  surface  is  rough,  and  the  external  surface  also  broad  and  rough,  for  the 
attachment  of  ligaments.  The  internal  surface  presents  two  articular  facets;  the 
upper  one,  large  and  concave,  articulates  with  the  trapezoid;  the  lower  one, 
narrow  and  flattened,  with  the  base  of  the  second  metacarpal  bone. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  the  grooved  palmar 
surface  upwards,  and  the  external,  broad,  non-articular  surface  backwards;  the 
saddle-shaped  surface  will  then  be  directed  to  the  side  to  which  the  bone 
belongs. 

Articulations.  With  four  bones:  the  scaphoid  above,  the  trapezoid  and  second 
metacarpal  bones  internally,  the  first  metacarpal  below. 

Attachment  of  Muscles.  Abductor  pollicis,  Flexor  ossis  metacarpi,  part  of  the 
Flexor  brevis  pollicis,  and  the  anterior  annular  ligament. 

The  Trapezoid  is  the  smallest  bone  in  the  second  row.  It  may  be  known  by 
its  wedge-shaped  form;  its  broad  end  occupying  the  dorsal,  its  narrow  end  the 
palmar  surface  of  the  hand.  Its  superior  surface^  quadrilateral  in  form,  smooth 
and  slightly  concave,  articulates  with  the  scaphoid.  The  inferior  surface  articu- 
lates with  the  upper  end  of  the  second  metacarpal  bone;  it  is  convex  fr>om  side  to 
side,  concave  from  before  backwards,  and  subdivided,  by  an  elevated  ridge,  into 
two  unequal  lateral  facets.  The  posterior  or  dorsal,  and  anterior  or  palmar 
surfaces  are  rough,  for  the  attachment  of  ligaments;  the  former  being  the  larger 
of  the  two.      The  external  surface,  convex  and  smooth,  articulates  with  the 
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trapeEium.     The  internal  tnrfaee  is  concare  »nd  amooth  below,  for  articnlation 

with  the  08  mafniaoi,  roagli  Above,  for  the  &ttechinent  of  an  interosaeaiiB  ligauent. 

To  ascert&ia  to  which  side  this  bone  belongs,  let  the  broad  dorsal  stiriace  be 

Sj.— Bones  of  the  Left  Hand.    Palmar  Sur&oe. 
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Att(iehment  of  Muscles,  Part  of  the  Flexor  brevis  pollicis. 

The  Os  Magnum  is  the  largest  bone  of  the  carpus,  and  occupies  the  centre  of 
the  wrist.  It  presents,  above,  a  rounded  portion  or  head,  which  is  receiyed  into 
the  concavity  formed  by  the  scaphoid  and  semi-lunar  bones;  a  constricted  portion 
or  neck;  and,  below,  the  body.  Its  superior  surface  is  rounded,  smooth,  and 
articulates  with  the  semi-lunar.  Its  inferior  surface  is  divided,  by  two  ridges, 
into  three  facets,  for  articulation  with  the  second,  third,  and  fourth  metacarpal 
bones;  that  for  the  third  (the  middle  facet)  being  the  largest  of  the  three.  The 
posterior  or  dorsal  surface  is  broad  and  rough,  and  the  anterior  or  palmar  nar- 
row, rounded,  but  also  rough,  for  the  attachment  of  ligaments.  The  external 
surface  articulates  with  the  trapezoid  by  a  small  facet  at  its  anterior  inferior 
angle,  behind  which  is  a  rough  depression,  for  the  attachment  of  an  interosseous 
ligament.  Above  this  is  a  deep  and  rough  groove,  which  forms  part  of  the  neck, 
and  serves  for  the  attachment  of  ligaments,  bounded  superiorly  by  a  smooth,  con- 
vex surface,  for  articulation  with  the  scaphoid.  The  internal  surface  articulates 
with  the  unciform  by  a  smooth,  concave,  oblong  facet,  which  occupies  its  posterior 
and  superior  parts;  rough  in  fronts  for  the  attachment  of  an  interosseous  liga- 
ment. 

To  ascertain  to  which  hand  this  bone  belongs,  the  rounded  head  should  be  held 
upwards,  and  the  broad  dorsal  surface  forwards ;  the  internal  concave  articular 
surface  will  point  to  its  appropriate  side. 

Articulations.  With  seven  bones:  the  scaphoid  and  semi-lunar  above;  the 
second,  third,  and  fourth  metacarpal  below;  the  trapezoid  on  the  radial  side;  and 
the  unciform  on  the  ulnar  side. 

Attachment  of  Muscles.  Part  of  the  Flexor  brevis  pollicis. 

The  Unciform  bone  may  be  readily  distinguished  by  its  wedge-shaped  form, 
and  the  hook-like  process  that  projects  from  its  palmar  surface.  It  is  situated  at 
the  inner  and  lower  angle  of  the  carpus,  with  its  base  downwards,  resting  on  the 
two  inner  metacarpal  bones,  and  its  apex  directed  upwards  and  outwards.  Its 
superior  surface^  the  apex  of  the  wedge,  is  narrow,  convex,  smooth,  and  articu- 
lates with  the  semi-lunar.  Its  inferior  surface  articulates  with  the  fourth  and 
fif^  metacarpal  bones,  the  -concave  surface  for  each  being  separated  by  a  ridge, 
which  runs  from  before  backwards.  The  posterior  or  dorsal  surface  is  triangular 
and  rough,  for  ligamentous  attachment.  The  anterior  or  palmar  surface  presents 
at  its  lower  and  inner  side  a  curved,  hook-like  process  of  bone,  the  unciform  pro- 
cess, directed  from  the  palmar  surface  forwards  and  outwards.  It  gives  attach- 
ment, by  its  apex,  to  the  annular  ligament;  by  its  inner  surface,  to  the  Flexor 
brevis  minimi  digiti,  and  the  Flexor  ossis  metacarpi  minimi  digiti;  and  is  grooved 
on  its  outer  side,  for  the  passage  of  the  Flexor  tendons  into  the  palm  of  the  hand. 
This  is  one  of  the  four  eminences  on  the  front  of  the  carpus,  to  which  the  anterior 
annular  ligament  is  attached;  the  others  being  the  pisiform  internally,  the  oblique 
ridge  of  the  trapezium  and  the  tuberosity  of  the  scaphoid  externally.  The  inter" 
mal  surface  articulates  with  the  cuneiform  by  an  oblong  surface,  cut  obliquely 
from  above  downwards  and  inwards.  Its  external  surf(ace  articulates  with  the 
08  magnum  by  its  upper  and  posterior  part,  the  remaining  portion  being  rough, 
for  the  attachment  of  ligaments. 

To  ascertain  to  which  hand  it  belongs,  hold  the  apex  of  the  bone  upwards,  and 
die  broad  dorsal  surface  backwards;  the  concavity  of  the  unciform  process  will  be 
directed  to  the  side  tor  which  the  bone  belongs. 

ArticulcLtions.  With  five  bones:  the  semi-lunar  above,  the  fourth  and  fifth 
metacarpal  below,  the  cuneiform  internally,  the  os  magnum  externally. 

Attachment  of  Muscles.  To  two:  the  Flexor  brevis  minimi  digiti,  the  Flexor 
oesis  metacarpi  minimi  digiti;  and  to  the  anterior  annular  ligament. 

The  Metacabpcs. 

The  Metacarpal  bones  are  five  in  number;  they  are  long  cylindrical  bones, 
presenting  for  examination  a  shaft  and  two  extremities. 
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trapezium.     The  internal  turface  is  concave  and  Bmooth  below,  for  articoUtion 

with  the  OH  magnum,  rough  above,  for  the  attachment  of  an  interoBeeoua  ligament. 

To  a§certain  to  which  aide  this  bone  belonge,  let  the  broad  dorsal  aur&ce  be 

85. — Bones  of  the  Left  Hand.    Palmar  Sur&oe. 


held  upwards,  and  its  inferior  concavo'convex  surface  forwards;  the  internal  con- 
cave Eurface  will  then  point  (o  the  side  to  which  the  hone  belongs. 

Arlieulatiotu.  With  four  bonea ;  the  scaphoid  above,  second  metacarpal  bone 
below,  trapezium  extemaltj,  oe  magnum  tntemallf. 
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The  metacarpal  bone  of  the  little  finger  may  be  distinguished  by  the  concavo- 
convex  form  of  its  carpal  surface,  for  articulation  with  the  unciform,  and  from 
having  only  one  lateral  articular  facet,  which  corresponds  with  the  fourth  meta- 
carpal bone.  On  its  ulnar  side,  is  a  prominent  tubercle  for  the  insertion  of  the 
tendon  of  the  Extensor  carpi  ulnaris.  The  dorsal  surface  of  the  shaft  is  marked 
by  an  oblique  ridge,  which  extends  from  near  the  inner  side  of  the  upper  extremity, 
to  the  outer  side  of  the  lower.  The  outer  division  of  this  surface  serves  for  the 
attachment  of  the  fourth  Dorsal  interosseous  muscle;  the  inner  division  is  smooth, 
and  covered  by  the  Extensor  tendons  of  the  little  finger. 

Articulations,  The  first,  with  the  trapezium;  the  second,  with  the  trapezium, 
trapezoides,  os  magnum,  and  third  metacarpal  bones;  the  third,  with  the  os  mag- 
num, and  second  and  fourth  metacarpal  bones;  the  fourth,  with  the  os  magnum, 
unciform,  and  third  and  fifth  metacarpal  bones;  and  the  fifth,  with  the  unciform 
and  fourth  metacarpal. 

Attcuihment  of  Muscles.  To  the  metacarpal  bone  of  the  thumb,  three:  the  Flexor 
ossis  metacarpi  pollicis,  Extensor  ossis  metacarpi  pollicis,  and  first  Dorsal  inter- 
osseous. To  the  second  metacarpal  bone,  five:  the  Flexor  carpi  radialis.  Extensor 
carpi  radialis  longior,  first  and  second  Dorsal  interosseous,  and  first  Palmar  inter- 
osseous. To  the  third,  five:  the  Extensor  carpi  radialis  brevier.  Flexor  brevis 
pollicis.  Adductor  pollicis,  and  second  and  third  Dorsal  interosseous.  To  the 
fourth,  three:  the  third  and  fourth  Dorsal  interosseous  and  second  Palmar.  To 
the  fifth,  four:  the  Extensor  carpi  ulnaris,  Flexor  carpi  ulnaris.  Flexor  ossis  meta- 
carpi minimi  digiti,  and  third  Dorsal  interosseous. 

Phalanges. 

The  Phalanges  are  the  bones  of  the  fingers;  they  are  fourteen  in  number,  three 
for  each  finger  and  two  for  the  thumb.  They  are  long  bones,  and  present  for 
examination  a  shaft,  and  two  extremities.  The  shaft  tapers  from  above  down- 
wards, is  convex  posteriorly,  concave  in  front  from  above  downwards,  flat  from 
side  to  side,  and  marked  laterally  by  rough  ridges,  which  give  attachment  to  the 
fibrous  sheaths  of  the  Flexor  tendons.  The  metacarpal  extremity  or  hase^  in  the 
first  row,  presents  an  oval  concave  articular  surface,  broader  from  side  to  side, 
than  from  before  backwards;  and  the  same  extremity  in  the  other  two  rows,  a 
double  concavity  separated  by  a  longitudinal  median  ridge,  extending  from  before 
backwards.  The  digital  extremities  are  smaller  than  the  others,  and  terminate, 
in  the  first  and  second  row,  in  two  small  lateral  condyles,  separated  by  a  slight 
groove,  the  articular  surface  being  prolonged  farther  forwards  on  the  palmar,  than 
on  the  dorsal  surface,  especially  in  the  first  row. 

The  Ungual  phalanges  are  convex  on  their  dorsal,  flat  on  their  palmar  surfaces, 
they  are  recognised  by  their  small  size,  and  from  their  ungual  extremity  presenting, 
on  its  palmar  aspect,  a  roughened  elevated  surface  of  a  horse-shoe  form,  which 
serves  to  support  the  sensitive  pulp  of  the  finger. 

Articulations.  The  first  row  with  the  metacarpal  bones,  and  the  second  row  of 
phalanges;  the  second  row,  with  the  first  and  third;  the  third,  with  the  second 
row. 

Attachment  of  Muscles.  To  the  base  of  the  first  phalanx  of  the  thumb,  four 
muscles:  the  Extensor  primi  internodii  pollicis.  Flexor  brevis  pollicis.  Abductor 
pollicis.  Adductor  pollicis.  To  the  second  phalanx,  two:  the  Flexor  longus  pollicis, 
and  the  Extensor  secundi  internodii.  To  the  base  of  the  first  phalanx  of  the 
index  finger,  the  first  Dorsal  and  the  first  Palmar  interosseus;  to  that  of  the  middle 
finger,  the  second  and  third  Dorsal  interosseous;  to  the  ring  finger,  the  fourth 
Dorsal  and  the  second  Palmar  interosseous;  and  to  that  of  the  little  finger,  the 
third  Palmar  interosseous,  the  Flexor  brevis  minimi  digiti,  and  Abductor  minimi 
digiti.  To  the  second  phalanges,  the  Flexor  sublimis  digitorum.  Extensor  com- 
munis digitorum;  and,  in  addition,  the  Extensor  indicis,  to  the  index  finger;  the 
Extensor  minimi  digiti,  to  the  little  finger.  To  the  third  phalanges,  the  Flexor 
profundus  digitorum  and  Extensor  communis  digitorum. 
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Devblopuent  of  the  Hand. 
The  Carpal  bonei  are  each  developed  by  a  tingle  centre;  at  birth  they  are  all 
cartil^inous.  Ossification  proceeds  in  the  following  order  (fig.  86);  in  the  os 
magnum  and  uncifiirm  an  ossific  point  appears  during  the  first  year,  the  former 
preceding  the  latter;  in  the  cuneiform,  at  the  third  year;  in  the  trapezium  and  semi- 
lunar, at  the  tifth  year,  the  former  preceding  the  latter;  in  the  scaphoid,  at  the 
sixth  year;  in  the  trapezoid,  during  the  eighth  year;  and  in  the  pisiform,  about 
the  twelfth  year. 

86. — Plan  of  the  Development  of  the  Hand. 
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The  Mtiaearpal  botut  are  developed  each  by  two  centres:  one  for  the  shaft,  and 
one  for  the  digital  extremity,  for  the  four  inner  metacarpal  bones;  one  for  the 
shaft  and  one  for  the  base,  for  the  metacarpal  bone  of  the  thumb,  which,  in  this 
respect,  resembles  the  phalanges.  Ossification  commences  in  the  centre  of  the 
shaft  about  the  sixth  week,  and  gradually  proceeds  to  either  end  of  the  bone; 
about  the  third  year  the  digital  extremity  of  the  four  inner  metacarpal  bones  and 
the  base  of  the  first  metacarpal,  commence  to  ossify,  and  they  unite  about  the 
twentieth  year. 

The  Phalangei  are  each  developed  by  two  centres:  one  for  the  shaft  and  one 
for  the  base.  Ossification  commences  in  the  shaft,  in  all  three  rows,  at  about  the 
sixth  week,  and  gradually  involves  the  whole  of  the  bone  excepting  the  upper 
extremity.  Ossification  of  the  base  commences  in  the  first  row  between  the  third 
and  fourth  years,  and  a  year  later  in  those  of  the  second  and  third  row.  The  two 
centres  become  united  between  the  eighteenth  and  twentieth  years. 
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THE  LOWER  EXTREMITY. 

The  Lower  Extremities,  two  in  num- 
ber, are  connected  with  the  inferior  part 
of  the  trunk.  They  are  divided  into  three 
parts,  the  thigh,  the  leg,  and  the  foot, 
which  correspond  to  the  arm,  the  forearm, 
and  hand  in  the  upper  extremity. 

The  thigh  is  formed  of  a  single  bone, 
the  femur. 

The  Femub. 

The  Femur  is  the  longest,  largest,  and 
heaviest  bone  in  the  skeleton,  and  almost 
perfectly  cylindrical  in  the  greater  part 
of  its  extent.  Li  the  erect  position  of  the 
body  it  is  not  vertical,  but  presents  a 
senecaL  gmntare    in   the    longitudinal 
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87.— Bight  Femur.    Anterior  Sui&ce. 
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Detelopuemt  of  the  Hand. 


The  Carpal  bonet  are  each  developed  b;  a  ringle  centre;  at  birth  they  are  all 
cartilaginouH.  OBsification  proceeds  in  the  following  order  (tig.  86);  in  the  os 
magnum  and  unciform  an  oeaific  point  appears  during  the  first  year,  the  former 
preceding  the  latter;  in  the  cuneiform,  at  the  third  year;  in  the  trapezium  and  semi- 
lunar, at  the  fifth  year,  the  former  preceding  the  latter;  in  the  scaphoid,  at  the 
sixth  year;  in  the  trapezoid,  during  the  eighth  year;  and  in  the  pieifonn,  about 
the  twelfth  year. 

86.— Flan  of  the  Development  of  the  Hand. 
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The  Mttaearpal  bonei  are  developed  each  by  tteo  centres;  one  for  the  shaft,  and 
one  for  the  digital  extremity,  for  the  four  inner  metacarpal  bones;  one  for  the 
shaft  and  one  for  the  base,  for  the  metacarpal  bone  of  the  thumb,  which,  in  this 
respect,  resembles  the  phalanges.  Ossification  commences  in  the  centre  of  the 
shaft  about  the  sixth  week,  and  gradually  proceeds  to  either  end  of  the  bone; 
about  the  third  year  the  digital  extremity  of  the  four  inner  metacarpal  bones  and 
the  base  of  the  first  metacarpal,  commence  to  ossify,  and  they  unite  about  the 
twentieth  year. 

The  Fkalangei  u-e  each  developed  by  two  centres:  one  for  the  shaft  and  one 
for  the  base.  Ossification  commences  In  the  shaft,  in  all  three  rows,  at  about  the 
sixth  week,  and  gradually  involves  the  whole  of  the  bone  excepting  the  upper 
extremity.  Ossification  of  the  base  commences  in  the  first  row  between  the  third 
and  fourth  years,  and  a  year  later  in  those  of  the  second  and  third  row.  The  two 
centres  become  united  between  the  eighteenth  and  twentieth  years. 
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THE  LOWER  EXTREMITY.  87-— Kight  Femur.    Anterior  Soi&oe. 


The  Lower  Extremities,  two  Id  nam-  hi 
ber,  are  connected  with  the  inferior  part 
of  the  trunk.  Thej  are  divided  into  three 
partA,  the  tfai^Ii,  the  1^,  and  the  foot, 
whi<4i  OHTespotid  to  the  ann,  the  forearm, 
and  hand  in  the  upper  extremity. 

The  thigh  is  formed  of  a  ungle  bone, 
the  femur. 

The  Fexcr. 

The  Fnntir  is  the  longest,  largest,  and 
bearieat  bone  in  the  skeleton,  and  almost 
perfectly  cylindrical  in  the  greater  part 
of  its  extent.  In  the  erect  position  of  the 
body  it  is  not  vertical,  but  presents  H 
geneisl  curvatnre  in  the  longitudinal 
direclitm,  which  renders  the  bone  convex 
in  front  and  slightly  concave  behind;  it 
also  gradually  inclines  from  above  down- 
wards and  inwards,  approaching  its  fellow 
towards  its  lower  part,  but  separated 
ftvm  it  above  by  a  very  considerable  in- 
terval which  corresponds  to  the  entire 
breadth  of  the  pelvis.  The  degree  of 
this  inclination  varies  in  different  persons, 
and  is  greater  in  the  female  than  in  the 
male.  The  femur,  tike  other  long  bones, 
is  divisible  into  a  shafl  and  two  extremi- 
ties. 

The  Upper  Extremity  presents  for  ex- 
amination a  head,  neck,  and  the  greater 
and  leaser  trochanters. 

The  head,  which  is  globular,  and  forms 
nuher  more  than  a  hemisphere,  is  directed 
upwards,  inwards,  and  a  little  forwards, 
the  greater  part  of  its  convexity  being 
above  and  in  frout.  Its  surface  is  smooth, 
coated  with  csrtilsge  in  the  recent  state, 
and  preseote  a  litde  behind  and  below 
its  centre  a  rough  depression,  for  the 
altachioeDt  of  the  ligamentum  teres. 
The  neek  is  a  flattened  pyramidal  pro- 
cess of  bone,  which  connects  the  head 
with  the  shaft.  It  varies  in  length  and 
obliquity  at  various  periods  of  life,  and 
under  different  circumstances.  In  the 
adult  male,  it  forms  an  obtuse  angle  with 
the  shaft,  being  directed  upwards,  in- 
warda,  and  a  little  forwards.  In  the 
female,  it  approaches  more  nearly  a  right 
angle.  Occasionally,  in  very  old  subjects, 
and  more  especially  in  those  greatly  de- 
bilitated, its  direction  becomes  horizontal, 
■o  that  the  head  sinks  below  the  level 
of  the  trochanter,  and  its  length  diminishes 
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to  such  a  degree,  that  the  head  becomes  abnost  contignous  with  the  shaft.  The 
neck,  is  flattened  from  before  backwards,  contracted  in  the  middle,  and  broader  at 
its  outer  extremity,  where  it  is  connected  with  the  shaft,  than  at  its  summit,  where 
it  is  attached  to  the  head.  It  is  much  broader  in  the  vertical  than  in  the  ante- 
rior posterior  diameter,  on  account  of  the  greater  amount  of  resistance  required  in 
sustaining  the  weight  of  the  trunk.  Its  anterior  surface^  narrower  than  the 
posterior,  is  perforated  by  numerous  vascular  foramina.  Its  posterior  surface  is 
smooth,  broader,  and  more  concave  than  the  anterior,  and  receives  towards  its 
outer  side  the  attachment  of  the  capsular  ligament  of  the  hip.  Its  superior  border 
is  short  and  thick,  bounded  externally  bj  the  great  trochanter,  and  its  surface 
perforated  by  large  foramina.  Its  inferior  border^  long  and  narrow,  curves  a 
little  backwards,  to  terminate  at  the  lesser  trochanter. 

The  Greater  Trochanter  is  a  large  irregular  quadrilateral  eminence,  situated  at 
the  outer  side  of  the  neck,  at  its  junction  with  the  upper  part  of  the  shaft.  It  is 
directed  a  little  outwards  and  backwards,  and  rises  less  high  than  the  head.  It 
presents  for  examination  two  surfaces  and  four  borders. 

Its  external  surface y  quadrilateral  in  form,  is  broad,  rough,  convex,  and  marked 
by  a  prominent  diagonal  line,  which  extends  from  the  posterior  superior  to  the 
anterior  inferior  angle:  this  line  serves  for  the  attachment  of  the  tendon  of  the 
Gluteus  medius.  Above  the  line  is  a  triangular  surface,  sometimes  rough  for 
part  of  the  tendon  of  the  same  muscle,  sometimes  smooth  for  the  interposition  of  a 
bursa  between  that  tendon  and  the  bone.  Below  and  behind  the  diagonal  line  is 
a  smooth  triangular  surface,  over  which  the  tendon  of  the  Gluteus  maximus  muscle 
plays,  a  bursa  being  interposed.  The  internal  surface  is  of  much  less  extent  than 
the  external,  and  presents  at  its  base  a  deep  depression,  the  digital  or  trochan- 
teric fossa,  for  the  attachment  of  the  tendon  of  the  Obturator  externus  muscle. 

The  superior  border  is  free;  it  is  thick  and  irregular,  and  marked  by  im* 
pressions  for  the  attachment  of  the  Pyriformis  behind,  the  Obturator  intemus  and 
Gemelli  in  front.  The  inferior  border  is  placed  at  the  point  of  junction  of  the 
trochanter  with  the  outer  surface  of  the  shaft;  it  is  rough,  prominent,  slightly 
curved,  and  gives  attachment  to  the  upper  part  of  the  Vastus  externus  muscle. 
The  anterior  border  is  prominent,  somewhat  irregular,  as  well  as  the  surface  of 
bone  immediately  below  it;  it  affords  attachment  by  its  outer  part  to  the  Glutens 
minimus.  The  posterior  border  is  very  prominent,  and  appears  as  a  free  rounded 
edge,  which  forms  the  back  part  of  the  digital  fossa. 

The  Lesser  Trochanter  is  a  conical  eminence,  which  varies  in  size  in  diflTerent 
subjects;  it  is  situated  at  the  lower  and  back  part  of  the  base  of  the  neck.  Its 
base  is  triangular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three 
well-marked  borders:  of  these  the  superior  is  continuous  with  the  lower  border  of 
the  neck;  the  posterior^  with  the  posterior  intertrochanteric  line;  and  the  inferior 
with  the  middle  bifurcation  of  the  linea  aspera.  Its  summit,  which  is  directed 
inwards  and  backwards,  is  rough,  and  gives  insertion  to  the  tendon  of  the  Psoas 
masmus.  The  Diacus  is  inserted  into  the  shaft  below  the  lesser  trochanter,  be- 
tween  the  Vastus  internus  in  front,  and  the  Pectineus  behind.  A  well  marked 
prominence,  but  of  variable  size,  situated  at  the  upper  and  front  part  of  the 
neck,  at  its  junction  with  the  great  trochanter,  is  called  the  tubercle  of  the 
femur  \  it  is  the  point  of  meeting  of  three  muscles,  the  Gluteus  minimus  exter- 
nally, the  Vastus  externus  below,  and  the  tendon  of  the  Obturator  intemus  and 
Gemelli  above.  Running  obliquely  downwards  and  inwards  from  the  tubercle  is 
the  spiral  line  of  the  femur,  or  anterior  intertrochanteric  line;  it  winds  around  the 
inner  side  of  the  shaft,  below  the  lesser  trochanter,  and  terminates  in  the  linea 
aspera,  about  two  inches  below  this  eminence.  Its  upper  half  is  rough,  and  affords 
attachment  to  the  capsular  ligament  of  the  hip  joint;  its  lower  half  is  less  promi- 
nent and  gives  attachment  to  the  upper  part  of  the  Vastus  intemus.  The  posterior 
inter- trochanteric  line  is  very  prominent,  and  runs  from  the  summit  of  the  great 
trochanter  downwards  and  inwards  to  the  upper  and  back  part  of  the  lesser  tro- 
chanter.    Its  upper  half  forms  the  posterior  border  of  the  great  trochanter.     A 


well-marked  eminence  commencea  about  SS.^Hlght  Femur.  Posterior  Sur&oe. 
the  centre  of  the  posterior  inter*trochan- 
teric  line,  and  pawes  vertically  down- 
wards for  about  two  inches  along  the 
back  port  of  the  shaft:  it  is  called  the 
timea  guadrati,  and  gives  attachment  to 
the  QuadratuB  femoris,  and  a  few  fibres 
of  the  Adductor  nutgnus  muscles. 

The  Skaji,  almost  perfectly  cylindrical 
in  team,  is  a  little  broader  above  than  in 
the  centre,  and  somewhat  flattened  from 
before  backwards  below.  It  is  curved  from 
before  backwards,  smooth  and  convex  in 
&ant,  and  strengthened  behind  by  a  pro- 
minent longitudinal  ridge,  the  linea 
aspera.  It  presents  for  examination  three 
borders  separating  three  surfaces.  Of 
the  three  borders,  one,  the  linea  aspera, 
is  posterior,  the  other  two  are  placed 
laterally. 

The /in«aajp«ra(flg.88)  is  a  prominent 
longitudinal  ridge  or  crest,  presenting  on 
the  middle  third  of  the  Ixine  an  external 
Up,  an  internal  lip,  and  a  rough  inter- 
mediate space.  A  little  above  the  centre 
of  the  shaft,  this  crest  divides  into  three 
lines;  the  moat  external  one  becomea 
very  rough,  and  is  continued  almost  ver- 
tic^y  upwards  to  the  base  of  the  great 
trochaoteri  the  middle  one,  the  least  dis- 
tinct, is  continued  to  the  base  of  the 
trochanter  minor;  and  the  internal  one 
is  lost  above  in  the  spiral  line  of  the 
feanor.  Below,  the  linea  aspera  divides 
into  two  bifurcations,  which  enclose  be- 
tween them  a  triangular  space  (the  po- 
pliteal space),  upon  which  rests  the 
popliteal  artery.  Of  these  two  bifurca- 
cations,  the  outer  branch  is  the  most 
prominent,  and  descends  to  the  summit 
o(  the  outer  condyle.  The  inner  branch 
is  leas  marked,  presents  a  broad  and 
shallow  groove  for  the  passage  of  the 
femoral  artery,  and  terminates  at  a  small 
tubercle  at  ^e  summit  of  the  internal 
ctmdyle. 

To  the  inner  lip  of  the  linea  aspera^ 
its  whole  length,  is  attached  the  Vastus 
interims;  and  to  the  whole  length  of  the 
outer    lip    the   Tastua   extemus.      The 
Adductor  magnua  is  also  attached  to  the ' 
whole  length  of  the  linea  aspera,  being  ^ 
connected  with  the  outer  Up  above,  and  * 
the  inner  lip  below.    Between  the  Vastus 
extemus  and  the  Adductor  magnus  are 
attached  two  muscles,  viz.,  the  Gluteus 
.  maximna  above^  and  the  short  head  of  the 
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Biceps  below.  Between  the  Adductor  magnus  and  the  Vastus  intemus  four 
muscles  are  attached:  the  Hiacus  and  Pectmeus  above  (the  latter  to  the  middle 
division  of  the  upper  bifurcation);  below  these,  the  Adductor  brevis  and  Adductor 
longus.  The  linea  aspera  is  perforated  a  little  below  its  centre  by  the  nutritious 
canal,  which  is  directed  obliquely  from  below  upwards. 

The  two  lateral  borders  of  the  femur  are  only  very  slightly  marked,  the 
external  extending  from  the  anterior  inferior  angle  of  the  great  trochanter  to  the 
anterior  extremity  of  the  external  cohdyle;  the  internal  passes  from  the  spiral 
line,  at  a  point  opposite  the  trochanter  minor,  to  the  anterior  extremity  of  the 
internal  condyle.  The  internal  border  marks  the  limit  of  attachment  of  the  Cru- 
rseus  muscle  internally. 

The  anterior  surface  includes  that  portion  of  the  shaft  which  is  situated  be- 
tween the  two  lateral  borders.  It  is  smooth,  convex,  broader  above  and  below 
than  in  the  centre,  slightly  twisted,  so  that  its  upper  part  is  directed  forwards  and 
a  little  outwards,  its  lower  part  forwards  and  a  little  inwards.  The  upper  three- 
fourths  of  this  surface  serve  for  the  attachment  of  the  Crurasus;  the  lower  fourth 
is  separated  from  this  muscle  by  the  intervention  of  the  synovial  membrane  of  the 
knee-joint,  and  affords  attachment  to  the  Sub-crursBus  to  a  small  extent.  The 
external  surface  includes  the  portion  of  bone  between  the  external  border  and  the 
outer  lip  of  the  linea  aspera;  it  is  continuous  above  with  the  outer  surface  of  the 
great  trochanter,  below  with  the  outer  surface  of  the  external  condyle:  to  its 
upper  three-fourths  is  attached  the  outer  portion  of  the  Cruneus  muscle.  The 
internal  surface  includes  the  portion  of  bone  between  the  internal  border  and  the 
inner  lip  of  the  linea  aspera;  it  is  continuous  above  with  the  lower  border  of 
the  neck,  below  with  the  inner  side  of  the  internal  condyle:  it  is  covered  by  the 
Vastus  intemus  muscle. 

The  Lower  Extremity^  larger  than  the  upper,  is  of  a  cuboid  form,  flattened 
from  before  backwards,  and  divided  by  an  interval  presenting  a  smooth  depression 
in  front,  and  a  notch  of  considerable  size  behind,  into  two  large  eminences,  the 
condyles.  The  interval  is  called  the  inter-condyloid  notch.  The  external  con- 
dyle  is  the  most  prominent  anteriorly,  and  is  the  broadest  both  in  the  antero- 
posterior and  transverse  diameters.  The  internal  condyle  is  the  narrowest, 
longest,  and  most  prominent  internally.  This  difference  in  the  length  of  the  two 
condyles  depends  upon  the  obliquity  of  the  thigh-bones,  in  consequence  of  their 
separation  above  at  the  articulation  with  the  pelvis.  K  the  femur  is  held  in  this 
oblique  position,  the  surfaces  of  the  two  condyles  will  be  seen  to  be  nearly  hori- 
zontal. The  two  condyles  are  joined  together  anteriorly,  and  form  a  smooth 
trochlear  surface,  the  external  border  of  which  is  more  prominent,  and  ascends 
higher  than  the  internal  one.  This  surface  articulates  with  the  patella.  It  pre- 
sents a  median  groove,  which  extends  downwards  and  backwards  to  the  inter- 
condyloid  notch ;  and  two  lateral  convexities,  of  which  the  external  is  the  broader, 
more  prominent,  and  prolonged  farther  upwards  upon  the  front  of  the  outer 
condyle.  The  inter-condyloid  notch  lodges  the  crucial  ligaments;  it  is  bounded 
laterally  by  the  opposed  surfaces  of  the  two  condyles,  and  in  front  by  the  lower 
end  of  the  shaft. 

Outer  Condyle.  The  outer  surface  of  the  external  condyle  presents,  a  little 
behind  its  centre,  an  eminence,  the  outer  tuberosity;  it  is  less  convex  and  pro- 
minent than  the  inner  tuberosity,  and  gives  attachment  to  the  external  lateral 
ligament  of  the  knee.  Immediately  beneath  it  is  a  groove,  which  commences  at 
a  depression  a  little  behind  the  centre  of  the  lower  border  of  this  surface:  the 
depression  is  for  the  tendon  of  origin  of  the  Popliteus  muscle;  the  groove  in 
which  this  tendon  is  contained  is  smooth,  covered  with  cartilage  in  the  recent 
state,  and  runs  upwards  and  backwards  to  the  posterior  extremity  of  the  condyle. 
The  inner  surface  of  the  outer  condyle  forms  one  of  the  lateral  boundaries  of  the 
inter-condyloid  notch,  and  gives  attachment,  by  its  posterior  part,  to  the  anterior 
crucial  ligament.  The  inferior  surface  is  convex,  smooth,  and  broader  than  that 
of  the  internal  condyle.     The  posterior  extremity  is  convex  and  smooth :  just 
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mbove  the  articular  eurfoce  Is  a  depreselon,  for  the  tendon  of  the  outer  head  of  the 
GBstrocoemius. 

Inner  Condyle.  The  inner  lurfaee  of  the  inner  condyle  presents  a  convex 
eminence,  the  inntr  tuberosity,  rough,  for  the  attachment  of  the  internal  lateral 
ligament.  Above  this  tuberosity,  at  the  termination  of  the  inner  bifurcation  of  the 
linea  aspera,  is  a  tubercle,  for  the  insertion  of  the  tendon  of  the  Adductor  magnus; 
and  behind  and  beneath  the  tubercle  a  depression,  for  the  tendon  of  the  inner  bead 
of  the  Gaatrocnemius.  The  outer  side  of  the  inner  condyle  forms  one  of  the  lateral 
boundaries  of  the  inter- condyloid  notch,  and  gives  attachment,  by  its  anterior 
part,  to  the  posterior  crucial  ligament.  Its  inferior  or  articular  surface  is  con- 
vex, and  presents  a  lees  extensive  surface  than  the  external  condyle. 

Slrueture.  Like  that  of  the  other  cylindrical  bones,  the  linea  aapera  is  com* 
poeed  of  a  very  dense,  ivory-like,  compact  tissue. 

Articulations.  With  three  bones;  the  os  innominatum,  tibia,  and  patella. 

DevtlopmentiBg.Sg).  Thefemur      g^_piaaoftheDeveIo_pment  of  theFemur, 
IS  developed  by  yire  centres  ;  one  by  Five  Centres, 

for  the  ^aft,  one  for  each  extre- 
mity, and  one  for  each  trochanter.  '- 
Ofall  the  long  bones,  it  is  the  first  to         ^mn  .f  ff|  nmt^f^tr 
show  traces  of  ossification:  this  fi  rst    mH^AtrntH^f-jr  aUmiu^j' 
commences  in  the  shaft,  at  about  the 
fifih  week  of  foetal  life,  the  centre  s  of 

ossification  in  the  epiphyses  appear-  '5'- 

ing  in  the  foUowing  order.    First ,  in  "  ■ '' 

the  lower  end  of  the  bone,  at  the 
ninth  month  of  fojfal  life;  from 
this  the  condyles  and  tuberosi  ties 
are  formed;  in  the  head,  at  the  end 
of  the  first  year  after  birth;  in  the 
great  trochanter,  during  the  fourth 
year;  and  in  the  lesser  trochanter, 
between  the  thirteenth  and  four- 
teenth. The  order  in  which  the 
epiphyses  are  joined  to  the  shaft,  is 
the  direct  reverse  of  their  appear- 
ance; their  junction  does  not  com- 
mence until  after  puberty,  the  lesser 
trochanter  being  first  joined,  then 
the    greater,    then    the  head,    and, 

lastly,  the  inferior  extremity  (the  ^ , 

first    in    which    ossification    com-     Aapiar^Mg'w.  '     ""' 

menced),  which  is  not  united  until  ^^"^^^"^i-e^  e  f     ni»') 

the  twentieth  year. 

Attachment  0/ Muscles.  To  the  great  trochanter,  the  Gluteus  medius,  Gluteus 
minimus,  Pyriformis,  Obturator  intemus.  Obturator  extemus.  Gemellus  superior, 
Gemellus  inferior,  and  Quadratns  femoris.  To  the  lesser  trochanter,  the  Psoas 
magnuB,  and  the  Iliacus  below  it.  To  the  shaft,  its  posterior  surface,  the  Vastus 
extemus.  Gluteus  maximus,  short  head  of  the  Biceps,  Vastus  intemus,  Adductor 
magnus,  Pectineus,  Adductor  brevis,  and  Adductor  longus;  to  its  anterior  surface, 
the  Cruneus  and  Sub-crurteus.  To  the  condyles,  the  Gastrocnemius,  Plantaris, 
ftnd  Fopliteus. 

THE  LEG. 
The  L^  consists  of  three  bones:  the  Patella,  a  large  sesamoid  bone,  placed  in 
front  of  the  knee,  analogoas  to  the  olecranon  process  of  the  ulna;  and  the  Tibia 
and  Fibnla, 


The  PATEti-A.     (Figa.90,91). 

The  Patella  la  a  email,  flat,  triangular  bone,  situated  at  tbe  anterior  part  of  (lie 
knee-joint.  It  resembles  the  sesamoid  bones,  from  being  developed  in  the  tendon 
of  the  Quadriceps  exteneor;  but,  in  relation  with  the  tibia,  it  ma;  be  regarded  as 
analogouB  to  the  olecranon  process  of  the  ulna,  which  occaBionslI;  exists  as  a  sepa- 
rate piece,  connected  to  the  shaft  of  that  bone  by  a  continuation  of  the  tendon  of 
the  Triceps  muscle.  It  presents  an  anterior  and  posterior  surface,  three  borders, 
a  base,  and  an  apex. 

The  anterior  ntr/aee  is  convex,  perforated  by  small  apertores,  for  the  passage 
of  nutrient  vessels,  and  marked  by  numerous  rough, 
90.— Kghtfti^a,  Anterior  [ongitudinal    strie.     This  surface    is   covered,    in    the 
^''^'*'  recent  state,  by  an  expansion  from  the  tendon  of  the 

Quadriceps  extensor,  separated  from  the  integument  by 
a  synovial  bursa,  and  gives  attachment  below  to  the 
ligamentum  patellte.  The  potterior  twrface  presents  n 
smooth,  oval-shaped,  articular  surface,  covered  with  car- 
tilage in  the  recent  state,  and  divided  into  two  facets  by 
a  vertical  ridge,  which  descends  from  the  superior  to- 
wards the  inferior  angle  of  the  bone.  The  ridge  cor- 
responds to  tbe  groove  on  the  trochlear  surface  of  the 
femur,  and  the  two  facets  to  the  articular  surfaces  of 
the  two  condyles;  the  outer  facet,  for  ardculation  with 
9i<— PoaterioT  Surfaoe.  the  outer  condyle,  being  the  broader  and  deeper,  serves 
to  indicate  the  leg  to  which  the  bone  belongs.  This 
surface  presents,  inferiorly,  a  rough,  convex,  non-arti- 
cular depression,  the  lower  half  of  which  gives  attach- 
ment to  the  ligamentum  patelltej  the  upper  half  being 
separated  from  the  bead  of  the  tibia  by  adipose  tissue. 

Its  ntperior  and  lateral  bordert  give  attachment  to 
the  tendon  of  the  Quadriceps  extensor;  to  tbe  luperior 
border,  that  portion  of  the  tendon  which  is  derived  from 
the  Rectus  and  Cmneus  muscles;  and  to  the  lateral 
bordert,  the  portion  derived  from  the  external  and  in- 
ternal Vast!  muscles. 
The  bate,  or  ntperior  border,  is  thick,  directed  upwards,  and  cut  obliquely  at 
the  expense  of  its  outer  surface;  it  receives  the  attachment,  as  already  mentioaed^ 
of  part  of  the  Quadriceps  extensor  tendon. 

The  apex  is  pointed,  and  gives  attachment  to  the  ligamentum  patelUe, 
Structure.  It  consists  of  loose  cancellous  tissue,  covered  by  a  thin  compact 
lamina. 

Developntent.  By  a  single  centre,  which  makes  its  appearance,  according  to 
Beclard,  about  the  third  year.  In  two  instances,  I  have  seen  this  bone  cartilagi- 
nous throughout,  at  a  much  later  period  (six  years).  More  rarely,  the  bone  ia 
developed  by  two  centres,  placed  side  by  side. 

Articttlationi.  With  the  two  condyles  of  the  femur. 

Attachment  of  Mu$clet.  Four  muscles  are  attached  to  the  patella,  viz.,  the 
Rectus,  CmrKns,  Vastus  intemus,  and  Vastus  extemna.  The  tcndona  of  these 
muscles  joined  at  their  insertion,  constitute  tbe  Quadriceps  extensor  cruris. 


TuE  Tibia. 

The  Tibia  (figs.  9a,  93)  is  situated  at  the  anterior  and  inner  side  of  the  leg,  and, 
excepting  the  femur,  is  the  longest  and  largest  bone  in  the  skeleton.  It  is  pris- 
moid  in  form,  expanded  above,  where  it  enters  into  formation  with  tlie  knee  joint, 
and  more  slightly  below.     In  the  male,  its  direction  is  vertical,  and  parallel  with 


tm  bone  of  ft.  oppo,ita  .M^     ,.._b„„„  of  the  Kghl  U,.    AnUrior  SurtWo.. 

but  in  the  remale  it  has  ft  ehgbt      '  e     — « 

oblique  direction  downwards  and  2r«  ■•  ^ 

ontwarda,  to  compensate  for  the 

oblique    direction  of  the  femur 

inwards.    It  presents  for  exami-  _  .  .. 

nation  &  shaJFl  and  two  eztre-  ^     ^ 

mi  ties. 

The  Superior  Extremity,  or  ^"j 
head,  is  large  and  expanded  on 
each  Bide  into  two  lateral  emi- 
nences, the  tuberosities.  Supe- 
riorly, the  tuberosities  present  pia 
two  smooth  concave  surfaces, 
irtiich  articulate  with  the  con- 
dyles of  the  femur;  the  internal 
articular  surface  is  longer  than 
the  external,  oral  from  before 
backwards,  to  articulate  with  the 
internal  condyle;  the  external 
one  being  broader,  flatter,  and 
more  circular,  to  articulate  with 
die  external  condyle.  Between 
the  two  articular  surfaces,  and 
nearer  the  posterior  than  the 
anterior  aspect  of  the  bone,  is  an 
eminence,  the  spinous  process  of 
the  tibia,  surmounted  by  a  pro- 
minent tubercle  on  each  side, 
which  give  attachment  to  tlie 
extremities  of  the  semilunar 
fibro-cartilages;  and  in  front  and 
behind  the  spinous  process,  a 
rough  depression  for  the  attach- 
ment of  the  anterior  and  poste- 
rior crucial  ligaments  and  the 
semilunar  cartilages.  Anteriorly 
the  tuberosities  are  continuous 
with  one  another,  presenting  a 
large  and  somewhat  flattened 
triangular  surface,  broad  above, 
and  perforated  by  large  vascular 
foramina,  narrow  below,  where 
it  terminates  in  a  prominent 
oblong  elevation  of  large  size, 
the  tubercle  of  the  tibia;  the 
lower  half  of  this  tubercle  is 
rough,  for  the  attachment  of  the 
ligamentum  patellae;  the  upper 
half  is  a  smooth  facet  corres- 
ponding, in  the  recent  state,  with 
a  bursa  which  separates  this 
ligament  from  the  bone.  Poste* 
riorly,  the  tuberosities  are  sepa* 
rated  from  each  other  above  by 
a  shallow  depression,  the  popli- 
teal notch,  which  gives  attach- 
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ment  to  the  posterior  crucial  ligament.  The  posterior  surface  of  the  inner 
tuberosity  presents  a  deep  transverse  groove,  for  the  insertion  of  the  tendon  of 
the  Semi-membranosus;  and  the  posterior  surface  of  the  outer  one,  a  flat  articular 
facet,  nearly  circular  in  form,  directed  downwards,  backwards,  and  outwards,  for 
articulation  with  the  fibula.  The  lateral  surfaces  are  convex  and  rough,  the  internal 
one,  the  most  prominent,  gives  attachment  below  to  the  internal  lateral  ligament. 

The  Shaft  of  the  tibia  is  of  a  triangular  prismoid  form,  broad  above,  gradually 
decreasing  in  size  to  the  commencement  of  its  lower  fourth,  its  most  slender  part, 
and  then  enlarges  again  towards  its  lower  extremity.  It  presents  for  examination 
three  surfaces  and  three  borders. 

The  anterior  border^  the  most  prominent  of  the  three,  is  called  the  crest  of  the 
tibia,  or  in  popular  language,  the  shin;  it  commences  above  at  the  tubercle,  and 
terminates  below  at  the  anterior  margin  of  the  inner  malleolus.  This  border  is 
very  prominent  in  the  upper  two-thirds  of  its  extent,  smooth  and  rounded  below. 
It  presents  a  very  flexuous  course,  being  curved  outwards  above,  and  inwards 
below;  it  gives  attachment  to  the  deep  fascia  of  the  leg. 

The  internal  border  is  smooth  and  rounded  above  and  below,  but  more  promi- 
nent in  the  centre ;  it  commences  at  the  back  part  of  the  inner  tuberosity,  and 
terminates  at  the  posterior  border  of  the  internal  malleolus;  its  upper  third  gives 
attachment  to  the  internal  lateral  ligament  of  the  knee,  and  to  some  fibres  of  the 
Popliteus  muscle;  its  middle  third,  to  some  fibres  of  the  Soleus  and  Flexor  longus 
digitorum  muscles. 

The  external  border  is  thin  and  prominent,  especially  its  central  part,  and  gives 
attachment  to  the  interosseous  membrane;  it  commences  above  in  front  of  the 
fibular  articular  facet,  and  bifurcates  below,  forming  the  boundaries  of  a  triangular 
rough  surface,  for  the  attachment  of  the  inferior  interosseous  ligament,  connecting 
the  tibia  and  fibula. 

The  internal  surface  is  smooth,  convex,  and  broader  above  than  below; 
its  upper  third,  directed  forwards  and  inwards,  is  covered  by  the  aponeurosis 
derived  from  the  tendon  of  the  Sartorius,  and  by  the  tendons  of  the  Gracilis 
and  Semi-tendinosus,  all  of  which  are  inserted  nearly  as  far  forwards,  as  the  ante- 
rior border;  in  the  rest  of  its  extent  it  is  sub-cutaneous. 

The  external  surface  is  narrower  than  the  internal,  its  upper  two-thirds  present 
a  shallow  groove  for  the  attachment  of  the  Tibialis  anticus  muscle;  its  lower  third  is 
smooth,  convex,  curves  gradually  forwards  to  the  anterior  part  of  the  bone,  and  is 
covered  from  within  outwards  by  the  tendons  of  the  following  muscles:  Tibialis 
anticus.  Extensor  proprius  pollicis.  Extensor  longus  digitorum,  Peroneus  tertius. 

The  posterior  surface  (fig.  93)  presents  at  its  upper  part  a  prominent  ridge,  the 
oblique  line  of  the  tibia,  which  extends  from  the  back  part  of  the  articular  facet  for 
the  fibula,  obliquely  downwards,  to  the  internal  border,  at  the  junction  of  its 
upper  and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  the  Popliteus 
muscle,  and  serves  for  the  attachment  of  the  popliteal  fascia,  and  part  of  the 
Soleus,  Flexor  longus  digitorum,  and  Tibialis  posticus  muscles;  the  triangular 
concave  surface,  above,  and  to  the  inner  side  of  this  line,  gives  attachment  to 
the  Popliteus  muscle.  The  middle  third  of  the  posterior  surface  is  divided  by  a 
vertical  ridge  into  two  lateral  halves;  the  ridge  is  well  marked  at  its  commence- 
ment at  the  oblique  line,  but  becomes  gradually  indistinct  below;  the  inner  and 
broadest  half  gives  attachment  to  the  Flexor  longus  digitorum,  the  outer  and 
narrowest,  to  part  of  the  Tibialis  posticus.  The  remaining  part  of  the  bone  is 
covered  by  the  Tibialis  posticus.  Flexor  longus  digitorum,  and  Flexor  longus 
pollicis  muscles.  Immediately  below  the  oblique  line  is  the  medullary  foramen, 
which  is  directed  obliquely  downwards. 

The  Lower  Extremity,  much  smaller  than  the  upper,  is  somewhat  quadrilateral 
in  form,  and  prolonged  downwards,  on  its  inner  side,  into  a  strong  process,  the 
internal  malleolus.  The  inferior  surface  of  the  bone  presents  a  quadrilateral 
smooth  surface,  for  articulation  with  the  astragalus;  narrow  internally,  where 
it  becomes  continuous  with  the  articular  surface  of  the  inner  malleolus,  broader 


w 


externally,  snd   traversed   from 

before    backwards   by    a    slight     93.— Bonee  of  the  Right  Leg.    Posterior  Sur&oe. 
eleration,  separating  two  lateral 
depreseionB.     The  anterior  mr- 
face    is    smooth    and    rounded  . 

lUioTe,  and  covered  by  the  ten- 
dons of  the  Extensor  muscles  of 
the  toes;  its  lower  margin  presents 
■  rough  transverse  depression,  for 
the  attachment  of  ihe  anterior 
ligament  of  the  ankle  joint.  The 
potterior  turfaee  presents  a 
superficial  groove  directed  t  •  ■ 
obliquely  downwards  and  in- 
wards, continuous  with  a  simi- 
lar groove  on  the  posterior  ex- 
tremity of  the  astragalus,  it 
serves  for  the  passage  of  the 
tendon  of  the  Flexor  longns 
pollitne.  The  external  turfaee 
presents  a  triangular  rough  de- 
pression, the  lower  part  of  which, 
in  some  bones,  is  smooth,  covered 
with  cartilage  in  the  recent  state 
and  articulates  with  the  fibula, 
the  remaining  part  is  rongh  for 
the  attachment  of  the  inferior 
interosseous  ligament,  which 
connects  it  with  the  fibula. 
This  surface  is  bounded  by  two 

prominent     ridges,     continuous 
above     with     the     interosseous 

ridge;    they   afford   attachment 

to    the    anterior    and    posterior 

tibio-fibular    ligaments.       The 

inUmal    $Hrface    is    prolonged 

downwards    to    form    a    strong 

pyramidal-shaped    process,  flat- 
tened from  without  inwards,  the 

inner  malleolus ;  its  inner  turfaee 

is  convex  and  subcutaneous.    Its 

(mttr  ntrfaee,  smooth  and  slight- 
ly concave,  deepens  the  articular 

surface  for  the  astragalus.     Its 

anterior  border  is  rough,  for  the 

attachment  of  ligamentous  fibres. 

Its  potterior  border  presents  a 

broad  and  deep  groove,  directed 

obliquely   downwards    and    in- 
wards; it  is  occasionally  double, 

and  transmits  the  tendons  of  the 

Tibialis     posticus    and    Flexor 

longns   digitorum  muscles.     Its 

tummit  is  marked  by  a  rough 

depression  behind,  for  the  attach- 

Dient  of  the  internal  lateral  liga- 
ment of  the  ankle  joint. 
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Structure.  Like  that  of  (be  other  long  bones. 

Development.  By  tbree  centres  (fig.  94):  one  for  the  shaft,  and  one  for  each 
extremitjr,     Ossificatioti  commences  in  the  centre  of  the  shaft  about  the  same  time 

™       *.i.    T,      ,  .    I  .V    fitL-       M  '"  the  femur,  the  fifth  week,  and 

94. — PUn  of  the  Development  of  the  T^bia.  ,     „         ,      .     . 1     „-.i. 

By  Three  t^ntrea.  gradually  extends  towards  either  ex- 

tremity.    The  centre  for    the    upper 
^»r  extr^anf^  epiphysis  appears  at  birth;  it  is  flat- 

4R^w-»..«.-\^l^Br_y       i^ir','  shaped  process  in  front,  which  forms 

tlie  tubercle.  That  for  the  lower 
epiphysis  appears  in  the  second  year. 
The  lower  epiphysis  joins  the  shaft 
at  about  the  twentieth  year,  and  the 
upper  one  about  the  twenty -fifth 
year.  Two  additional  centres  occa- 
Honally  exist,  one  for  the  tongue- 
shaped  process  of  the  upper  epiphysia, 
(he  tubercle,  and  one  for  the  inner 
malleolna. 
,  ArtievlatioHt.    With    three    bones: 

the  femar,  flbnla,  and  astragalus. 

Attaehnitnt   of   MuteU*.    To    the 
inner   tuberosity,   the    Semi-membra- 
nosus.     To  the  onter  tuberosity,  the 
Tibialia  anticus  and  Extensor  longua 
JU^SttfithMt      digitorum:    to  the  shaft;    ita  internal 
Affttrttti^ji  -      tfffk^  surface,   the    Sarloriua,  Gracilis,  and 

y>^  ,  Semi-t«ndinoBus;  to  its  external  but- 

'"^r  4xtr*ii»*3  f^^  jjjg  Tibialis  anticus:  to  its  poste- 

rior surface,  the  Popliteua,  Solcus,  Flexor  longna  digitorum,  and  Tibialis  poeticus: 
to  the  tubercle,  the  ligamentum  patellR. 

The  Fibcla, 

The  Fibula  (fig,  92, 93)  is  situated  at  the  outer  side  <^  the  1^.  It  is  the 
smaller  of  the  two  bones,  and,  in  proportion  to  its  length,  the  most  slender  of  all 
the  long  bones;  it  ie  placed  nearly  parallel  with  the  tibia,  its  lower  extremity 
inclining  a  little  forwards,  so  as  to  be  on  a  plane  anterior  to  that  of  the  upper  end. 
It  presents  for  examination  a  shaft  and  two  extremities. 

The  Superior  Extremity  or  Head,  is  of  an  irregular  rounded  form,  presentini- 
above  a  flattened  articnlu-  facet,  directed  upwards  and  inwards,  for  articulatimi 
with  a  corresponding  facet  on  the  external  tuberosity  of  the  tibia.  On  the  outer 
side  ta  a  thick  and  rough  prominence,  continued  behind  into  a  pointed  eminences 
the  styloid  procesa,  which  projects  upwards  from  the  posterior  part  of  the  head. 
The  prominence  above  mentioned  gives  attachment  to  the  tendon  of  the  Biceps 
muscle,  and  to  the  long  external  lateral  ligament  of  the  knee,  the  ligament  dividing 
this  tendon  into  two  parta.  The  enmmit  of  the  styloid  process  gives  attachment 
to  the  short  external  lateral  ligament  The  remaning  port  of  the  circumference 
of  the  head  is  rough,  for  the  attachment,  in  front,  of  the  anterior  superior  tibio- 
fibnlar  ligameot,  and  the  upper  and  anterior  part  of  the  Peroneus  longus;  and 
behind,  to  the  posterior  superior  tibio-fibnlar  ligament,  and  the  upper  fibres  of  the 
outer  head  of  the  Soleus  muscle. 

The  Lower  Extremity,  called  the  malleolut  exUmut,  is  of  a  pyramidal  form,  some- 
what flattened  from  without  inwards,  and  is  longer,  and  descends  lower  than  the 
internal  malleolus.  Its  external  ntrfaee  is  convex,  sub-cutaneous,  and  continuous 
with  a  triangular  (also  sub-cutaneoue)  surface  on  the  outer  side  of  the  shaft.  The 
internal  turface  presenta  in  front  a  smooth  triangular  facet,  broader  above  than 
below,  convex  from  above  downwards,  which  articulates  with  a  corresponding 
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snrfmce  on  the  outer  side  of  the  astragalus.  Behind  and  beneath  the  articular 
surface  is  a  rough  depression,  which  gives  attachment  to  the  posterior  fasciculus  of 
the  external  lateral  ligament  of  the  ankle.  Its  anterior  border  is  thick  and  rough, 
and  marked  below  by  a  depression  for  the  attachment  of  the  anterior  fasciculus  of 
the  external  lateral  ligament.  The  posterior  border  is  broad  and  marked  by  a 
shallow  groove,  for  the  passage  of  the  tendons  of  the  Peroneus  longus  and  brevis 
muscles.  Its  summit  is  rounded,  and  gives  attachment  to  the  middle  fasciculus  of 
the  external  lateral  ligament. 

The  Shaft  presents  three  surfaces,  and  three  borders.  The  anterior  border  com- 
mences above  in  front  of  the  head,  runs  vertically  downwards  to  a  little  below  the 
middle  of  the  bone,  and  then  curving  a  little  outwards,  bifurcates  below  into  two 
lines,  which  bound  the  triangular  sub-cutaneous  surface  immediately  above  the  outer 
side  of  the  malleolus  extemus.  It  gives  attachment  to  an  inter-muscular  septum, 
which  separates  the  muscles  on  the  anterior  surface  from  those  on  the  external. 

The  internal  border  or  interosseous  ridge^  is  situated  close  to  the  inner 
side  of  the  preceding,  it  runs  nearly  parallel  with  it  in  the  upper  third  of  its 
extent,  but  diverges  fr^m  it  so  as  to  include  a  broader  space  in  the  lower  two- 
Uiirds.  It  commences  above  just  beneath  the  head  of  the  bone  (sometimes  it  is  quite 
indistinct  for  about  an  inch  below  the  head),  and  terminates  below  at  the  apex  of  a 
rough  triangular  surface  immediately  above  the  articular  facet  of  the  external  mal- 
leolus. It  serves  for  the  attachment  of  the  interosseous  membrane,  and  separates 
the  extensor  muscles  in  front,  fr^m  the  flexor  muscles  behind.  The  portion  of  bone 
included  between  the  anterior  and  interosseous  lines,  forms  the  anterior  surface. 

The  posterior  border  is  sharp  and  prominent;  it  commences  above  at  the  base  of 
the  styloid  process,  and  terminates  below  in  the  posterior  border  of  the  outer  mal- 
leolus. It  is  directed  outwards  above,  backwards  in  the  middle  of  its  course, 
backwards  and  a  little  inwards  below,  and  gives  attachment  to  an  aponeurosis 
which  separates  the  muscles  on  the  outer  from  those  on  the  inner  surface  of  the  shaft. 
The  portion  of  bone  included  between  this  line  and  the  interosseous  ridge,  forms 
the  internal  surface.  Its  upper  three-fourths  are  subdivided  into  two  parts,  an 
anterior  and  a  posterior,  by  a  very  prominent  ridge,  the  oblique  line  of  the  tibia, 
which  commences  above  at  the  inner  side  of  the  head,  and  terminates  by  being 
continuous  with  the  interosseous  ridge  at  the  lower  fourth  of  the  bone.  It  attaches 
an  aponeurosis  which  separates  the  Tibialis  posticus  from  the  Soleus  above,  and 
the  Flexor  longus  pollicis  below.  This  ridge  sometimes  ceases  just  before 
approaching  the  interosseous  ridge. 

The  anterior  surface  is  the  interval  between  the  anterior  and  interosseous  lines. 
It  is  extremely  narrow  and  flat  in  the  upper  third  of  its  extent;  broader  and  grooved 
longitudinally  in  its  lower  third;  it  serves  for  the  attachment  of  three  muscles,  the 
Extensor  longus  digitorum,  Peroneus  tertius,  and  Extensor  longus  pollicis. 

The  external  surface^  much  broader  than  the  preceding,  is  directed  outwards  in 
the  upper  two-thirds  of  its  course,  backwards  in  the  lower  third,  where  it  is  con- 
tinuous with  the  posterior  border  of  the  external  malleolus.  This  surface  is  com- 
pletely occupied  by  the  Peroneus  longus  and  brevis  muscles. 

The  internal  surface  is  the  interval  between  the  interosseous  ridge  and  the 
posterior  border,  and  occupies  nearly  two-thirds  of  the  circumference  of  the  bone. 
Its  upper  three-fourths  are  divided  into  an  anterior  and  a  posterior  portion  by  a 
very  prominent  ridge  already  mentioned,  the  oblique  line  of  the  fibula.  The 
anterior  portion  is  directed  inwards,  and  is  grooved  for  the  attachment  of  the 
Tibialis  posticus  muscle.  The  posterior  portion  is  continuous  below  with  the 
rough  triangular  surface  above  the  articular  facet  of  the  outer  malleolus;  it  is 
directed  backwards  above,  backwards  and  inwards  at  its  middle,  directly  inwards 
below.  Its  upper  fourth  is  rough,  for  the  attachment  of  the  Soleus  muscle;  its 
lower  part  presents  a  triangular  rough  surface,  connected  to  the  tibia  by  a  strong 
interosseous  ligament,  and  between  these  two  points,  the  entire  surface  is  covered 
by  the  fibres  of  origin  of  the  Flexor  longus  pollicis  muscle.  At  about  the  middle 
of  this  surface  is  the  nutritious  foramen,  which  is  directed  downwards. 
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In  order  to  distingnish  the  Bide  to  which  the  bone  belongs,  hold  it  with  the 

^.     ™ -.,    TV.    1  i.  rii.  lower  extremity  downwards,  and  the  broad  groove 

95.— Plan  of  the  Development  of  the «      ^,      x»  •  ^     j        v    1.       j      ^         j     xu 

Fibula.    By  Three  Centroe.      ^^^  ^^®  Peronei  tendons  backwards,  towards  the 

holder,  the  triangular  sub-cutaneous  surface  will 

^  **"^'^.  then  be  directed  to  the  side  to  which  the  bone  belongs. 

,^  ..J^    -^  X         ArticuUuUms,  With  two  bones;   the  tibia  and 

Development.  By  three  centres  (fig.  95);  one 
for  the  shaft,  and  one  for  each  extremity.  Ossi- 
fication commences  in  the  shaft  about  the  sixth 
week  of  foetal  life,  a  little  later  than  in  the  tibia, 
and  extends  gradually  towards  the  extremities. 
At  birth  both  ends  are  cartilaginous.  Ossification 
commences  in  the  lower  end  in  the  second  year, 
and  in  the  upper  one  about  the  fourth  year. 
The  lower  epiphysis,  the  first  in  which  ossification 
commences,  becomes  united  to  the  shaft  about  the 
twentieth  year,  contrary  to  the  law  which  appears 
to  prevail  with  regard  to  the  junction  of  the 
epiphyses  with  the  shaft;  the  upper  one  is  joined 
about  the  twenty-fifth  year. 

Attachment  of   Muscles.    To   the   head,    the 
Biceps,  Soleus,  and  Peroneus  longns:  to  the  shaft, 
its  anterior  surface,  the  Extensor  longus  digito- 
MJimi2C0  *  ^"™>  Peroneus  tertius,  and  Extensor  longus  pol- 
j^  licis:  to  the  internal  surface,  the  Soleus,  Tibialis 

'^  posticus,  and  Flexor  longus  poUicis:  to  the  exter- 

nal surface,  the  Peroneus  longus  and  brevis. 


JippnnMt£^^ 


THE  FOOT. 

The  Foot  (fig.  96, 97)  is  the  terminal  part  of  the  inferior  extremity ;  it  serves  to 
support  the  body  in  the  erect  posture,  and  as  an  important  instrument  of  locomo- 
tion.    It  consists  of  three  divisions:  the  Tarsus,  Metatarsus,  and  Phalanges. 

The  Tarsus. 

The  bones  of  the  Tarsus  are  seven  in  number;  viz.,  the  calcaneum,  or  os  calcis, 
astragalus,  cuboid,  scaphoid,  internal,  middle,  and  external,  cuneiform  bones. 
These  bones  may  be  conveniently  arranged  into  two  lateral  rows.  The  outer 
row,  remarkable  for  its  great  solidity  and  strength,  forms  the  basis  of  support  to 
the  foot;  it  consists  of  two  bones,  the  os  calcis  and  cuboid.  The  inner  row,  which 
contributes  chiefly  to  its  elasticity,  is  formed  by  the  astragalus,  scaphoid,  and  three 
cuneiform  bones. 

The  Calcaneum. 

The  Calcaneumy  or  Os  Calcis,  is  the  largest  bone  of  the  tarsus.  It  is  irregu- 
larly cuboidal  in  form,  and  situated  at  the  lower  and  back  part  of  the  foot  It 
presents  for  examination  six  surfaces;  superior,  inferior,  external,  internal,  ante- 
rior, and  posterior. 

The  superior  surface  is  formed  behind,  of  the  upper  edge  of  that  process  of  the 
OS  calcis  which  projects  backwards  to  form  the  heel.  This  process  varies  in 
length  in  difierent  individuals;  it  is  convex  firom  side  to  side,  concave  from  before 
backwards,  and  corresponds  above  to  a  mass  of  adipose  substance  placed  in  front 
of  the  tendo  Achillis.  In  the  middle  of  this  surface  are  two  (sometimes  three) 
articular  facets,  separated  by  a  broad  shallow  groove,  directed  obliquely  for- 
wards and  outwards,  and  rough  for  the  attachment  of  the  interosseous  ligament 
connecting  the  astragalus  and  os  calcis.     Of  these  two  articular  surfaces,  the 


TARSUS. 
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external  is  the  larger,  and  situated  upon  the  body  of  the  bone;  it  is  of  an  oblong 
form,  broader  behind  than  in  front,  and  convex  from  before  backwards.  The 
internal  articular  turf  ace  is  supported  on  a  projecting  process  of  bone,  called  the 
lesser  process  of  the  calcaneum  (sustentaculum  tali);  it  is  of  an  oblong  form,  con- 
cave longitudinally,  and  sometimes  subdivided  into  two,  which  differ  in  size  and 
shape.  More  anteriorly  is  seen  the  upper  surface  of  the  greater  process^  marked 
by  a  rough  depression  for  the  attachment  of  numerous  ligaments,  and  the  tendon 
of  origin  of  the  Extensor  brevis  digitorum  muscle. 

The  inferior  surface  is  narrow,  rough,  uneven,  broader  behind  than  in  front, 
and  convex  from  side  to  side;  it  is  bounded  posteriorly  by  two  tuberosities, 
separated  by  a  rough  depression:  the  external^  small,  prominent,  and  rounded, 
gives  attachment  to  part  of  the  Abductor  minimi  digiti;  the  internal^  broader  and 
larger,  for  the  support  of  the  heel,  gives  attachment,  by  its  prominent  inner 
margin,  to  the  Abductor  pollicis,  and  in  front  to  the  Flexor  brevis  digitorum 
muscles,  and  the  depression  between  the  tubercles  to  the  Abductor  minimi  digiti, 
and  plantar  fascia.  The  rough  surface  in  front  of  these  tubercles  gives  attach- 
ment to  the  long  plantar  ligament;  and  to  a  prominent  tubercle  nearer  the  anterior 
part  of  the  bone,  as  well  as  to  the  transverse  groove  in  front,  is  attached  the  short 
plantar  ligament. 

The  external  surface  is  subcutaneous,  and  presents  near  its  centre  a  tuber- 
cle, for  the  attachment  of  the  middle  fascicidus  of  the  external  lateral  liga- 
ment. Behind  the  tubercle  is  a  broad  smooth  surface,  giving  attachment,  at  its 
upper  and  anterior  part,  to  the  external  astragalo-calcanean  ligament;  and  in 
fi*ont  a  narrow  surface  marked  by  two  oblique  grooves,  separated  by  an  elevated 
ridge:  the  superior  groove  transmits  the  tendon  of  the  Peroneus  brevis;  the  inft" 
riorj  the  tendon  of  the  Peroneus  longus;  the  intervening  ridge  gives  attachment 
to  a  prolongation  from  the  external  annular  ligament. 

The  internal  surface  presents  a  deep  concavity,  directed  obliquely  downwards 
and  forwards,  for  the  transmission  of  the  plantar  vessels  and  nerves  and  Flexor 
tendons  into  the  sole  of  the  foot;  it  afibrds  attachment  to  part  of  the  Flexor 
accessorius  muscle.  This  surface  presents  in  front  an  eminence  of  bone,  the 
lesser  process^  which  projects  horizontally  inwards  from  the  upper  and  front  part 
of  this  surface.  This  process  is  concave  above,  and  supports  the  anterior  articu- 
lar surface  of  the  astragalus;  below,  it  is  convex,  and  grooved  for  the  tendon  of 
the  Flexor  longus  poUicis.  Its  free  margin  is  rough,  for  the  attachment  of  liga- 
ments. 

The  anterior  surface^  of  a  somewhat  triangular  form,  is  smooth,  concavo-con- 
vex, and  articulates  with  the  cuboid.  It  is  surmounted,  on  its  outer  side,  by  a 
rough  prominence,  which  forms  an  important  guide  to  the  surgeon  in  the  per- 
formance of  Chopart's  operation. 

The  posterior  surface  is  rough,  prominent,  convex,  and  wider  below  than 
above.  Its  lower  part  is  rough,  for  the  attachment  of  the  tendo  Achillis;  its 
upper  part  smooth,  coated  with  cartilage,  and  corresponds  to  a  bursa  which 
separates  this  tendon  from  the  bone. 

Articulations.  With  two  bones:  the  astragalus  and  cuboid. 

Attachment  of  Muscles.  Part  of  the  Tibialis  posticus,  the  tendo  Achillis,  Plan- 
taris,  Abductor  pollicis,  Abductor  minimi  digiti.  Flexor  brevis  digitorum,  Flexor 
accessorius,  and  Extensor  brevis  digitorum. 

The  Cuboid. 

The  Cuboid  bone  is  placed  on  the  outer  side  of  the  foot,  immediately  in  front 
of  the  OS  calcis.  It  is  of  a  pyramidal  shape,  its  base  being  directed  upwards  and 
inwards,  its  apex  downwards  and  outwards.  It  may  always  be  known  from  all 
the  other  tarsal  bones,  by  the  existence  of  a  deep  grove  on  its  under  surface,  for 
the  tendon  of  the  Peroneus  longus  muscle.  It  presents  for  examination  six  sur- 
faces; three  articular,  and  three  non-articular:  the  non-articular  surfaces  are  the 
superior,  inferior,  and  external. 
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The  superior  or  dorsal  surface^  directed  upwards  and  outwards,  Is  rough,  for 
the  attachment  of  numerous  ligaments.  The  inferior  or  plantar  surface  presents 
in  front  a  deep  groove,  which  runs  obliquely  from  without,  forwards  and  inwards; 
it  lodges  the  tendon  of  the  Peroneus  longus,  and  is  bounded  behind  bj  a  promi- 
nent ridge,  terminating  externally  in  an  eminence,  the  tuberosity  of  Uie  cuboid, 
the  surface  of  which  presents  a  convex  facet,  for  articulation  with  the  sesamoid 
bone  of  the  tendon  contained  in  the  groove.  The  ridge  and  surface  of  bone 
behind  it  are  rough,  for  the  attachment  of  the  long  and  short  plantar  ligaments. 
The  external  surface^  the  smallest  and  narrowest  of  the  three,  presents  a  deep 
notch,  formed  by  the  commencement  of  the  peroneal  groove. 

The  articular  surfaces  are  the  posterior,  anterior,  and  internal.  The  posterior 
is  a  smooth,  triangular,  concavo-convex  surface,  for  articulation  with  the  anterior 
surface  of  the  os  calcis.  The  anterior^  of  smaller  size,  but  also  irregularly  trian- 
gular, is  divided  by  a  vertical  ridge  into  two  facets;  the  inner  quadrilateral  in 
form,  to  articulate  with  the  fourth  metatarsal  bone;  the  outer  larger  and  more 
triangular,  for  articulation  with  the  fifth  metatarsal.  The  internal  surface  is 
broad,  rough,  irregularly  quadrilateral,  presenting  at  its  middle  and  upper  part  a 
small  oval  facet,  for  articulation  with  the  external  cuneiform  bone;  and  behind 
this  (occasionally)  a  smaller  facet,  for  articulation  with  the  scaphoid;  it  is  rough 
in  the  rest  of  its  extent,  for  the  attachment  of  strong  interosseous  ligaments. 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  so  that  its  under  surface, 
marked  by  the  peroneal  groove,  looks  downwards,  and  the  large  concavo-convex 
articular  surface  backwards,  towards  the  holder;  the  small  non-articular  surface 
marked  by  the  commencement  of  the  peroneal  groove,  will  point  to  the  side  to 
which  the  bone  belongs. 

Articulations,  With  four  bones:  the  os  calcis,  external  cuneiform,  and  the 
fourth  and  fifth  metatarsal  bones,  occasionaUy  with  the  scaphoid. 

Attachment  of  Muscles.  Part  of  the  Flexor  brevis  poUicis. 

The  Astragalus. 

The  Astragalus  (fig.  96),  next  to  the  os  calcis,  is  the  largest  of  the  tarsal  bones. 
It  is  placed  at  the  middle  and  upper  part  of  the  tarsus,  supporting  the  tibia  above, 
articulating  with  the  malleoli  on  either  side,  resting  below  upon  the  os  calcis,  and 
joined  in  front  to  the  scaphoid.  This  bone  may  easily  be  recognised  by  its  large 
rounded  head,  the  broad  articular  facet  on  its  upper  convex  surface,  and  by  the 
two  articular  facets  separated  by  a  deep  groove  on  its  under  concave  surface.  It 
presents  six  surfaces  for  examination. 

The  superior  surface  presents,  behind,  a  broad  smooth  trochlear  surface,  for 
articulation  with  the  tibia;  it  is  broader  in  front  than  behind,  convex  from  be- 
fore backwards,  slightly  concave  from  side  to  side.  In  froi^t  of  the  trochlea 
is  the  upper  surface  of  the  neck  of  the  astragalus,  rough  for  the  attachment  of 
ligaments.  The  inferior  surface  presents  two  articular  facets  separated  by  a  deep 
groove.  The  groove  runs  obliquely  forwards  and  outwards,  becoming  gradually 
broader  and  deeper  in  front:  it  corresponds  with  a  similar  groove  upon  the  upper 
surface  of  the  os  calcis,  and  forms,  when  articulated  with  that  bone,  a  canal,  filled 
up  in  the  recent  state  by  the  calcaneo-astragaloid  interosseous  ligament.  Of  the 
two  articular  facets,  the  posterior  is  the  larger,  of  an  oblong  form,  and  deeply 
concave  from  side  to  side;  the  anterior,  although  nearly  of  equal  length,  is  nar- 
rower, of  an  elongated  oval  form,  convex  from  side  to  side,  and  often  subdivided 
into  two  by  an  elevated  ridge;  the  posterior  articulates  with  the  lesser  process  of 
the  OS  calcis;  the  anterior,  with  the  upper  surface  of  the  calcaneo-scaphoid  ligament. 
The  internal  surface  presents  at  its  upper  part  a  pear-shaped  articular  facet  for  the 
inner  malleolus,  continuous  above  with  the  trochlear  surface;  below  the  articular  sur- 
face is  a  rough  depression,  for  the  attachment  of  the  deep  portion  of  the  internal 
lateral  ligament.  The  external  surfcu:e  presents  a  large  triangular  facet,  concave 
from  above  downwards,  for  articulation  with  the  external  malleolus;  it  is  con- 
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tiiinoiiB  above  mitb  the  trochlear  Burfitce:  in  front  is  a  deep  rough  margin,  for  the 
attachment  of  the  anterior  fasciculus   of  the   external    lateral    ligament.     The 
anterior  turfaee,  convex  and  roimded,  forma  the  head  of  the  astragalue;  it  is 
smooth,  of  an  oval  form,  and  directed  obliquely  inwards  and  downwards;  it  is 
continuous  below  with  that  part  of  the  anterior  facet  on  the  under  surface  which 
rests  upon  the  calcaneo^scapboid  ligament.     The  he 
stricted  portion,  the  neck  of  the  astragalus.     The  posi 
traversed  hj  a  groove,  which  runs  obliquely  downwa 
mits  the  tendon  of  the  Flexor  longus  pollicis. 

To  ascertain  to  which  foot  it  belongs,  hold  the  be 
Burfoce  upwards,  and  the  rounded  head  forwards;  th 
surface  for  the  external  malleolus  will  then  point  to 


Artieulatiom.  With  four  bones;  tibia,  fibtda,  os  ca 
The  Scaphoid. 

The  Scaphoid  or  Navicular  bone,  bo  called  from 
boat,  is  situated  at  the  inner  side  of  the  tarsus,  betwe 
the  three  cuneiform  bones  in  front.  This  bone  may 
like  form,  being  concave  behind,  convex,  and  snbc 

The  anterior  rurface,  of  an  oblong  from,  is  convex 
divided  by  two  ridgea  Into  three  facets,  for  articulati 
bones.  The  posterior  surface  is  oval,  concave,  broadi 
and  articulates  with  the  rounded  head  of  the  astragali 
convex  from  side  to  side,  and  rough  for  the  atta 
inferior,  somewhat  concave,  irregular,  and  also  re 
ligaments.  The  inlerttal  aurfaee  presents  a  round< 
tuberosity  of  the  scaphoid,  which  gives  attachment  : 
Tibialis  posticus.  The  external  surface  is  broad,  : 
attachment  of  ligamentous  fibres,  and  occasionally  prei 
lation  with  the  cuboid  bone. 

To  ascertain  to  which  foot  it  belongs,  hold  the  boi 
surface  backwards,  and  the  broad  dorsal  surface  v 
surface  will  point  to  the  side  to  which  the  bone  belon 

Articulations.  With  four  bones;  astragalus  and  tl 
also  with  the  cuboid. 

Attachment  of  Muscles.  Part  of  the  Tibialis  poetic 

The  Cuneiform  Bones  have  received  their  name 
They  form  the  most  anterior  row  of  the  inner  divisioi 
between  the  scaphoid  behind,  the  three  innermost  n 
the  cuboid  externally.  They  are  called  ihe  first,  sect 
the  inner  to  the  outer  side  of  the  foot,  and  from  tht 
and  external. 

The  Internal  Cdkeifobh 

The  Internal  Cvneiform  is  the  largest  of  the  thret 
side  of  the  foot,  between  the  scaphoid  behind  and  tht 
in  front.  It  may  be  distinguished  by  its  large  size, 
two,  and  from  its  more  irregular  wedge-like  form, 
six  surfaces. 

The  internal  surface  is  subcutaneous,  and  forms  p 
foot;  it  is  broad,  quadrilateral,  and  presents  at  its  ant 
oval  facet,  over  which  the  tendon  of  the  Tibialis  anti 
the  rest  of  its  extent,  for  the  attachment  of  ligamen 
concave,  presenting,  along  its  superior  and  posterior 
articulation    with  the  middle  cuneiform  behind,  anc 
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front;  in  the  rest  of  its  extent,  it  is  rough  for  the  attachment  of  ligaments,  and 
prominent  below,  where  it  forms  part  of  the  tuberosity.  The  amterior  surface^ 
reniform  in  shape,  articulates  with  the  metatarsal  bone  of  the  great  toe.  The 
posterior  surface  is  triangular,  concave,  and  articulates  with  the  innermost  and 
largest  of  the  three  facets  on  the  anterior  surface  of  the  scaphoid.  The  inferior 
or  plantar  surface  is  rough,  and  presents  a  prominent  tuberosity  at  its  back  part 
for  the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus*  It  also  gives 
attachment  in  front  of  this  to  part  of  the  tendon  of  the  Tibialis  anticus.  The 
superior  surface  is  the  narrow  pointed  end  of  the  wedge,  which  is  directed  upwards 
and  outwards;  it  is  rough  for  the  attachment  of  ligaments. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  so  that  its  superior  narrow 
edge  looks  upwards,  and  the  long  articular  surface  forwards;  the  external  surface 
marked  by  its  vertical  and  horixcmtal  articular  facets  will  point  to  the  side  to 
which  it  belongs. 

Articulations.  With  four  bones;  scaphoid,  middle  cuneiform,  and  first  and 
second  metatarsul  bones. 

Attachment  of  Muscles.  The  Tibialis  anticus  and  posticus. 

Thb  Middle  Cuneiforx. 

The  Middle  Cuneiform^  the  smallest  of  the  three,  is  of  very  r^ular  wedge- 
like form;  the  broad  extremity  being  placed  upwards,  the  narrow  end  downwards. 
It  is  situated  between  the  other  two  bones  of  the  same  name,  and  corresponds  to 
the  scaphoid  behind,  and  the  second  metatarsal  in  front. 

The  anterior  surface^  triangular  in  form,  and  narrower  than  the  posterior,  articu- 
lates with  the  base  of  the  second  metatarsal  bone.  The  posterior  surface^  also 
triangular,  articulates  with  the  scaphoid.  The  internal  surface  presents  an  articular 
facet,  running  along  the  superior  and  posterior  borders,  for  articulation  with  the 
internal  cuneiform,  and  is  rough  below  for  the  attachment  of  ligaments.  The 
external  surface  presents  posteriorly  a  smooth  facet  for  articulation  with  the 
external  cuneiform  bone.  The  superior  surface  forms  the  base  of  the  wedge;  it 
is  quadrilateral,  broader  behind  than  in  front,  and  rough  for  the  attachment  of 
ligaments.  The  inferior  surface^  pointed  and  tubercular,  is  also  rough  for  liga- 
mentous attachment. 

To  ascertain  to  which  foot  the  bone  belongs,  hold  its  superior  or  dorsal  surface 
upwards,  the  broadest  edge  being  towards  the  holder,  and  the  smooth  facet 
(limited  to  the  posterior  border)  will  point  to  the  side  to  which  it  belongs. 

Articulations.  With  four  bones;  scaphoid,  internal  and  external  cuneiform,  and 
second  metatarsal  bone. 

The  Externax  Cuneiform. 

The  External  Cuneiform^  intermediate  in  size  between  the  two  preceding,  is  of 
a  very  regular  wedge-like  form,  the  broad  extremity  being  placed  upwards,  the 
narrow  end  downwards.  It  occupies  the  centre  of  the  front  row  of  the  tarsus 
between  the  middle  cuneiform  intemaUy,  the  cuboid  externally,  the  scaphoid 
behind,  and  the  third  metatarsal  in  front.     It  has  six  surfaces  for  examination. 

The  anterior  surface  triangular  in  form,  articulates  with  the  third  metatarsal  bone. 
The  posterior  surface  articulates  with  the  most  external  facet  of  the  scaphoid,  and 
is  rough  below  for  the  attachment  of  ligamentous  fibres.  The  internal  surface  pre- 
sents two  articular  facets  separated  by  a  rough  depression;  the  anterior  one,  situated 
at  the  superior  angle  of  the  bone,  articulates  wiUi  the  outer  side  of  the  base  of  the 
second  metatarsal  bone;  the  posterior  one  skirts  the  posterior  border,  and  articu- 
lates with  the  middle  cuneiform;  the  rough  depression  between  the  two  gives 
attachment  to  an  interosseous  ligament.  The  external  surface  also  presents  two 
articular  facets,  separated  by  a  rough  non-articular  surf^ice;  the  anterior  facet, 
situated  at  the  superior  comer  of  the  bone,  is  small,  and  articulates  with  the  inner 
side  of  the  base  of  the  fourth  metatarsal;  the  posterior,  and  larger  one,  articulates 
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with  the  cuboid;  the  rough  non-artic  ' 
ioterosseoua  ligament.  The  three  fa 
bonea  are  eontiDuous  with  one  anothi 
cartilage;  the  faceta  for  articulation 
aim  continuous,  but  that  for  articuli 
independent.  The  superior  or  dorta 
attachment  of  ligaments.  The  infer 
mai^in,  and  serves  for  the  attachmen 
some  of  the  fibres  of  origin  of  the  Pli 

To  ascertain  to  which  side  it  belai 
face  upwards,  the  prolooged  edge  bat 
cuboid  will  point  to  the  proper  side. 

Artieulatioiu.  With  six  bones;  t 
second,  third,  and  fourth  metatarsal  \ 

Attaeki»ent  of  Mumlet.  Part  of  T 

The  He; 

The  Metatarsal  bonea  are  five  in 
ialo  a  shaft,  and  two  extremities. 

The  Shaft  is  prismoid  in  form,  ta 
geal  extremity,  and  ie  slightly  curvt 
slightly  convex  above. 

The  Potterior  Extremity,  or  Bate, 
surface  with  the  tarsal  bones,  and  by 
its  dorsal  and  plantar  surfaces  being  i 

The  Anterior  Extremity,  or  Head, 
face,  oblong  from  above  downwards,  i 
above.  Its  sides  are  flattened,  and  | 
cle,  for  ligamentous  attachment.  Its 
for  the  passage  of  the  Flexor  tend 
eminence  continuous  with  the  termini 

Feculiab  & 

The  Firit  is  remarkable  for  its  gi 
tarsal  bones.  The  »haft  is  strong, 
potterior  extremity  presents  no  latera 
face  is  of  targe  size,  of  semi-lunar  I 
tarso-metatarsal  ligaments;  its  infer! 
for  the  insertion  of  the  tendon  of  the 
on  its  plantar  surface  are  two  groovi 
separated  by  a  smooth  elevated  ridge. 

The  Second  is  the  longest  and  l&i 
potterior  extremity  being  prolonged 
the  three  cuneiform  bones.  Its  taraa 
below.  It  presents  four  articular  sui 
articulation  with  the  middle  cuneif 
lateral  surface,  for  articulation  wit) 
external  lateral  surface,  a  superior  a 
sion.  Each  articular  surface  is  divt 
anterior  segment  of  each  facet  articu 
terior  (sometimes  continuous)  with  tl 

The  Third  articulatefl  behind,  by 
die  external  cuneiform;  on  its  inne: 
tarsal;  and  on  its  outer  side,  by  a  si 
facet  is  of  circular  form,  and  situated 


130  OSTEOLOGY. 

The  Fourth  is  smaUer  in  size  than  the  preceding;  its  tarsal  extremity  presents 
a  terminal  quadrilateral  surface,  for  articulation  with  the  cuboid;  a  smooth  facet 
on  the  inner  side,  divided  by  a  ridge  into  an  anterior  portion  for  articulation  with 
the  third  metatarsal,  and  a  posterior  portion  for  articulation  with  the  external 
cuneiform;  on  the  outer  side  a  single  facet,  for  articulation  with  the  fifth  metatarsal. 

The  Fifth  is  recognised  by  the  tubercular  eminence  on  the  outer  side  of  its 
base;  it  articulates  behind,  by  a  triangular  surface  cut  obliquely  from  without 
inwards,  with  the  cuboid,  and  internally  with  the  fourth  metatarsal. 

Articulations.  Each  bone  articulates  with  the  tarsal  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalanges.  The  number  of  tarsal  bones 
with  which  each  metatarsal  articulates,  is  one  for  the  first,  three  for  the  second, 
one  for  the  third,  two  for  the  fourth,  and  one  for  the  fifth. 

Attachment  of  Muscles,  To  the  first  metatarsal  bone,  three:  part  of  the  Tibialis 
anticus,  Peroneus  longus,  and  First  dorsal  interosseous.  To  the  second,  three: 
the  Adductor  pollicis,  and  First  and  Second  dorsal  interosseous.  To  the  third, 
four:  the  Adductor  pollicis,  Second  and  Third  dorsal  interosseous,  and  First 
plantar.  To  the  fourth,  four:  the  Adductor  pollicis,  Third  and  Fourth  dorsal, 
and  Second  plantar  interosseous.  To  the  fifth,  ^yqi  the  Peroneus  brevis,  Pero- 
neus tertius,  Flexor  brevis  minimi  digiti,  Fourth  dorsal,  and  Third  plantar  inter- 
osseous. 

Phalakoes. 

The  Phalanges  of  the  foot,  both  in  number  and  general  arrangement,  resemble 
those  in  the  hand;  there  being  two  in  the  great  toe,  and  three  in  each  of  the 
other  toes. 

The  phalanges  of  the  first  row  resemble  closely  those  of  the  hand.  The  shaft 
is  compressed  from  side  to  side,  convex  above,  concave  below.  The  posterior 
extremity  is  concave ;  and  the  anterior  extremity  presents  a  trochlear-articular 
surface,  for  articulation  with  the  second  phalanges. 

The  phalanges  of  the  second  row  are  remarkably  small  and  shorty  but  rather 
broader  than  those  of  the  first  row. 

The  ungual  phalanges  in  form  resemble  those  of  the  fingers;  but  they  are 
smaller,  flattened  from  above  downwards,  presenting  a  broad  base  for  articulation 
with  the  second  row,  and  an  expanded  extremity  for  the  support  of  the  nail  and 
end  of  the  toe. 

Articulations.  The  first  row  with  the  metatarsal  bones,  and  second  phalanges; 
the  second  of  the  great  toe  with  the  first  phalanx,  and  of  the  other  toes  with  the 
first  and  third  phalanges;  the  third  with  the  second  row. 

Attachment  of  Muscles,  To  the  first  phalanges,  great  toe:  innermost  tendon  of 
Extensor  brevis  digitorum.  Abductor  pollicis.  Adductor  pollicis,  Flexor  brevis 
pollicis,  Transversus  pedis.  Second  toe:  First  and  Second  dorsal  interosseae. 
Third  toe:  Third  dorsal  and  First  plantar  interosses.  Fourth  toe:  Fourth  dor- 
sal and  Second  plantar  interosses.  Fifth  toe:  Flexor  brevis  minimi  digiti. 
Abductor  minimi  digiti,  and  Third  plantar  interosseous. —  Second  phalanges, 
great  toe :  Extensor  longus  pollicis,  Flexor  longus  pollicis.  Other  toes :  Flexor 
brevis  digitorum,  one  slip  from  the  Extensor  brevis  digitorum  and  Extensor  longus 
digitorum.  —  Third  phalanges:  two  slips  from  the  common  tendon  of  the  Extensor 
longus  and  Extensor  brevis  digitorum,  and  the  Flexor  longus  digitorum. 

Development  op  the  Foot.     (Fig.  98.) 

The  Tarsal  bones  are  each  developed  by  a  single  centre,  excepting  the  os  calcis, 
which  has  an  epiphysis  for  its  posterior  extremity.  The  centres  make  their 
appearance  in  the  following  order:  in  the  os  calcis,  at  the  sixth  month  of  foetal 
life ;  in  the  astragalus,  about  the  seventh  month ;  in  the  cuboid,  at  the  ninth 
month;  external  cuneiform,  during  the  first  year;  internal  cuneiform,  in  the  third 
year;   middle  cuneiform,  in  the  fourth  year.     The  epiphysis  for  the  posterior 
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taberoaity  of  the  os  cttlcis  appears  at  the  tenth  year 
the  bono  aoon  after  puberty. 

The  Metatarsal  bones  are  each  developed  by  itco 
aod  one  for  the  digital  extremity  in  the  four  outer  m 
and    one    for  Uie    base   in    the  metatarsal  bone  of 

9S. — Flan  of  the  Development  of  thi 
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conunences  in  the  centre  of  the  shaft  about  the  sevent 
either  extremity,  and  in  the  digital  epiphyses  about 
joined  between  the  eighteenth  and  twentieth  years. 

The  Phalanges  are  developed  by  tv>o  centres  for  e 
and  one  for  the  metatarsal  extremity. 

Sesamoid  Bonks. 
These  are  small  rounded  masses,  cartilaginous  ii 
adult,  which  are  developed  in  those  tendons  which 
pressure  upon  the  parts  over  which  they  glide.  Il 
commonly  found  in  the  male  than  in  the  female,  and  i 
cnlar  habit  than  in  those  that  are  weak  and  debi 
throughout  their  whole  surface  by  the  fibrous  tissue  < 
are  found,  excepting  upon  that  side  which  lies  in  cont 
they  pUy,  where  they  present  a  free  articular  facet. 
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two  kinds;  Qmee  which  glide  over  the  articular  snrfaces  of  joints;  those  which 
play  over  the  cartilaginous  facets  found  on  the  surfaces  of  certain  bones. 

The  sesamoid  bones  of  the  joints  are,  in  the  lower  extremity,  the  patella  (already 
described),  which  is  developed  in  the  t«ndon  of  the  Quadriceps  extensor.  Two 
Bmall  aesamoid  bones  are  found  opposite  the  metatarso-phalangeal  joint  of  the 
great  toe  in  each  foot,  in  the  tendons  of  the  Flexor  brevis  pollicis,  and-  occasionally 
one  in  the  metatarso- phalangeal  joints  of  the  second  toe,  the  little  toe,  and,  still 
more  rarely,  in  the  third  and  fourth  toes. 

In  the  upper  extremity,  there  are  two  on  the  palmar  snrface,  opposite  the  meta- 
carpo-phalangeal  joint  in  the  thumb,  developed  in  the  tendons  of  the  Flexor  brevis 
pollicis.  Occasionally  one  or  two  opposite  the  metacorpo-phalange&l  articulations 
of  the  fore  and  little  fingers,  and,  still  more  rarely,  one  opposite  the  same  joints  of 
the  third  and  fourth  fingers. 

Those  found  in  tendons  which  glide  over  certain  txinea  occupy  the  fallowing 
situations.  One  in  the  tendon  of  the  Feroneua  longus,  where  it  glides  through  the 
groove  in  the  cuboid  bone.  One  appears  late  in  life  in  the  tendon  of  the  Tibialis 
anticus,  opposite  the  smooth  facet  on  the  internal  cuneiform  bone.  One  in  the 
tendon  of  the  Tibialis  posticus,  opposite  the  inner  side  of  the  astragalus.  One  in 
the  outer  head  of  the  Gastrocnemius,  behind  the  outer  condyle  of  the  femur;  and 
one  in  the  Psoas  and  Iliacus,  where  they  glide  over  the  body  of  the  pubes.  Occa- 
sionally in  the  tendon  of  the  Biceps,  opposite  the  tuberosity  of  the  radius;  in  the 
tendon  of  the  Gluteus  maximus,  as  it  passes  over  the  great  trochanter;  and  in  the 
tendons  which  wind  around  the  inner  and  outer  malleoli. 


The  Articulations. 

THE  Tttriooa  bonea  of  which  the  Skeleton  consists  are  connected  together  at 
different  parts  of  their  surfaces,  and  such  connection  is  designated  bj  the 
name  of  JohU  or  Articulation.  If  the  joint  is  immoveable^  as  between  the  cranial 
bones,  their  adjacent  margins  are  applied  in  almost  close  contact,  a  thin  layer  of 
fibrous  membrane  onlj  being  interposed;  but  in  the  moveable  joints,  the  bones 
forming  the  articulation  are  generally  expanded  for  greater  convenience  of  mutual 
coonexion,  covered  by  an  elastic  structure,  called  cartilagcy  held  together  by  strong 
bands,  or  capsules,  of  fibrous  tissue,  called  ligament^  and  lined  throughout  by  a 
membrane,  the  synovial  membrane^  which  secretes  a  fluid  which  lubricates  the 
various  parts  of  which  the  joint  is  formed,  so  that  the  structures  which  enter 
into  the  formation  of  a  joint  are  bone,  cartilage,  fibro-cartilage,  ligament,  and 
synovial  membrane. 

Bone  constitutes  the  fundamental  element  of  all  the  joints.  In  the  long  bones 
the  extremities  are  the  parts  which  form  the  articulations;  they  are  generally  some- 
what enlarged  and  expanded,  consisting  of  loose  spongy  cancellous  tissue,  with  a 
thin  coating  of  compact  substance,  which  forms  their  articular  surface,  and  is 
called  the  articular  lamella.  In  the  fiat  bones,  the  articulations  usually  take 
place  at  the  edges;  and  in  the  short  bones,  by  various  parts  of  their  surface. 

Cartilage  is  a  firm,  opaque,  blueish-white  substance,  highly  elastic,  extremely 
flexible,  and  possessed  of  considerable  cohesive  power.     That  form  of  cartilage 
which  enters  into  the  formation  of  the  joints  is  called  articular  cartiletge;  it  forms 
a  thin  incrustation  upon  the  articular  extremities,  or  surfaces,  of  bones,  and  is 
admirably  adapted,  by  its  elastic  property,  to  break  the  force  of  concussions,  and 
aflbrd  perfect  ease  and  freedom  of  movement  between  the  bones.    Where  it  covers 
the  rounded  ends  of  bones,  as  the  extremities  of  the  femur  and  humerus,  it  is  thick 
at  the  centre,  and  becomes  gradually  thinner  towards  the  circumference:  an  oppo- 
site arrangement  exists  where  it  lines  the  corresponding  cavities.    On  the  articular 
surfaces  of  the  short  bones,  as  the  carpus  and  tarsus,  the  cartilage  is  disposed  in  a 
layer  of  uniform  thickness  throughout.    The  attached  surface  of  articular  cartilage 
is  closely  adapted  to  the  articular  lamella;  the  free  surface  is  smooth,  polished, 
and  covered  in  the  foetus  by  an  extremely  thin  prolongation  of  synovial  membrane, 
which,  however,  at  a  later  period  of  life,  cannot  be  demonstrated.      Articular  car- 
tilage in  the  adult  does  not  contain  blood-vessels;  its  nutrition  being  derived  from 
tiie  vessels  of  the  synovial  membrane  which  skirt  the  circumference  of  the  carti- 
Isge,  and  from  those  of  the  adjacent  bone,  which  are,  however,  separated  from  direct 
contact  with  the  cartilage  by  means  of  the  articular  lamella.     Mr.  Toynbee  has 
shown,  that  the  minute  vessels  as  they  approach  the  articular  lamella  dilate,  and 
forming  arches,  return  into  the  cancellous  tissue  of  the  bone.     The  vessels  of  the 
synovial  membrane  advance  forwards  with  it  upon  the  circumference  of  the  carti- 
Isge  for  a  very  short  distance,  and  then  return  in  loops;  they  are  only  found  on  the 
parts  not  subjected  to  pressure.     In  the  foetus,  and  also  in  certain  diseased  condi- 
tions of  the  joints,  the  vessels  advance  for  some  distance  upon  the  cartilage.    Lym- 
phatic vessels  and  nerves  have  not,  as  yet,  been  traced  in  its  substance. 

Fibro-eartilage  is  also  CTaployed  in  the  construction  of  the  joints,  contributing 
to  their  strength  and  elasticity.  This  consists  of  a  mixture  of  white  fibrous  and 
cartilaginous  tissues  in  various  proportions;  it  is  to  the  first  of  these  two  consti- 
tuents that  its  strength  and  toughness  is  chiefiy  owing  and  to  the  latter  Its  elas- 
ticity. The  fibro-cartilages  admit  of  arrangement  into  four  groups,  inter-articular, 
inter-osseous,  circumferential,  and  stratiform. 

The  Inter-articular  fibro-cartUages  {menisci)  are  flattened  fibro-cartilaginous 
plates,  of  a  round,  oval,  or  sickle-like  form,  interposed  between  the  articular  sur- 
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faces  of  certain  joints.  They  are  free  on  both  surfaces,  thinner  toward  their 
centre  than  at  their  circumference,  and  held  in  position  by  their  extremities  being 
connected  to  the  surrounding  ligaments.  The  synovial  membrane  of  the  joint  is 
prolonged  over  them  a  short  distance  from  their  attached  margin.  They  are  found 
in  the  temporo-maxillary,  stemo-clavicular,  acromio-clavicular,  wrist  and  knee 
joints. 

The  Inter'0$$eou$  Jibro-cartilages  are  interposed  between  the  bony  surfaces  of 
those  joints  which  admit  of  only  slight  mobility,  as  between  the  bodies  of  the 
yertebrse  and  the  sjrmphysis  of  the  pubes;  they  exist  in  the  form  of  discs,  inti- 
mately adherent  to  the  opposed  surfaces,  being  composed  of  concentric  rings  of 
fibrous  tissue,  with  cartilaginous  laminse  interposed,  the  former  tissue  predomi- 
nating towards  the  circumference,  the  latter  towards  the  centre. 

The  Circumferential  fibro-cartilageM  consist  of  a  rim  of  fibro-cartilage,  which 
surrounds  the  margins  of  some  of  the  articular  cavities,  as  the  cotyloid  cavity  of 
the  hip,  and  the  glenoid  cavity  of  the  shoulder;  they  serve  to  deepen  the  articular 
surface  and  protect  the  edges  of  the  bone. 

The  Stratiform  JibrO'Cartilagei  are  those  which  form  a  thin  layer  in  the  osseous 
grooves,  through  which  the  tendons  of  certain  muscles  glide. 

Ligaments  are  found  in  nearly  all  the  moveable  articulations;  they  consbt  of 
bands  of  various  forms,  serving  to  connect  together  the  articular  extremities  of 
bones,  and  composed  mainly  of  bundles  of  white  fibrous  tissue,  placed  parallel  with, 
or  closely  interlaced  with,  one  another,  and  presenting  a  white,  shining,  silvery 
aspect.  Ligament  is  pliant  and  flexible,  so  as  to  allow  of  the  most  perfect  freedom 
of  movement,  but  strong,  tough,  and  inextensile,  so  as  not  readily  to  yield  under  the 
most  severely  applied  force;  it  is,  consequently,  admirably  adapted  to  serve  as  the 
connecting  medium  between  the  bones.  There  are  some  ligaments  which  consist 
entirely  of  yellow  elastic  tissue,  as  the  ligamenta  subfiava,  which  connect  together 
the  adjacent  arches  of  the  vertebra. 

Synovial  Membrane  is  a  thin,  delicate  membrane,  which  invests  the  arti- 
cular extremities  of  the  bones,  and  is  then  reflected  on  the  inner  surface  of  the 
various  ligaments  which  connect  the  articulating  surfaces.  It  resembles  the  serous 
membrane  in  being  a  shut  sac,  but  difi*ers  in  the  nature  of  its  secretion,  which  is 
thick,  viscid,  and  glairy,  like  the  white  of  egg;  and  hence  termed  synovia.  The 
synovial  membranes  found  in  the  body  admit  of  subdivision  into  three  kinds, 
articular,  bursal,  and  vaginaL 

The  Articular  Synovial  Membranes  are  found  in  all  the  freely  moveable 
(diarthrodial)  joints.  In  the  foetus,  this  membrane  may  be  traced  over  the  entire 
surface  of  the  cartilages;  but  in  the  adult  it  is  wanting,  excepting  at  their  circum- 
ference, upon  which  it  encroaches  for  a  short  distance:  it  then  invests  the  inner 
surface  of  the  cf^sular  or  other  ligaments  enclosing  the  joint,  and  is  reflected  over 
the  surface  of  any  tendons  passing  through  its  cavity,  as  the  tendon  of  the  Popli- 
teus  in  the  knee,  and  the  tendon  of  the  Biceps  in  ^e  shoulder.  In  some  joints, 
the  synovial  membrane  is  thrown  into  numerous  folds,  which  project  forward  into 
the  cavity.  These  folds  consist  of  a  reduplication  of  the  synovial  membrane,  some 
of  them  containing  fat,  and,  more  rarely,  isolated  cartilage-cells;  the  free  borders 
of  the  longer  processes  being  subdivided  into  vascular  fringe-like  processes,  the 
vessels  of  which  have  a  convoluted  arrangement  They  are  especially  distinct  in 
the  knee,  where  they  are  known  as  the  mucous  and  alar  ligaments,  and  were 
described  by  Clopton  Havers  as  mucilaginous  glands^  and  as  the  source  of  the 
synovial  secretion,  a  view  lately  revived  by  Mr.  Rainey,  who  finds  them  in  the 
bursal  and  vaginal,  as  well  as  in  the  articular  synovial  membranes. 

The  Bursal  Synovial  Membranes  (Bursts  mucosa)  are  found  interposed  be- 
tween surfaces  which  move  upon  each  other,  producing  friction,  as  in  the  gliding 
of  a  tendon,  or  of  the  integument  over  projecting  bony  surfaces.  They  are  small 
shut  sacs,  connected  by  areolar  tissue  with  the  adjacent  parts,  and  secreting  a 
fluid  in  their  interior  analogous  to  synovia.  The  burssd  admit  of  a  subdivision 
into  two  kinds,  subcutaneous  and  deep-seated.     The  subcutaneous  are  found  in 
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yariouB  situf^tions,  as  between  the  integument  and  front  of  the  patella,  over  the 
olecranon,  the  malleoli,  and  other  prominent  parts.  The  deep  seated  are  more 
numerous,  and  usually  found  interposed  between  muscles  or  their  tendons  as  they 
play  over  projecting  bony  surfaces,  as  between  the  Glutei  muscles  and  surface  of 
the  great  trochanter.  Where  one  of  these  exists  in  the  neighbourhood  of  a  joint, 
it  usually  communicates  with  the  cavity  of  the  synovial  membrane,  as  is  generally  the 
case  widi  the  bursa  between  the  tendon  of  the  Psoas  and  Biacus,  and  the  capsular 
ligament  of  the  hip,  or  the  one  interposed  between  the  under  surface  of  the  Sub- 
scapolaris  and  the  neck  of  the  scapula. 

The  Vaginal  Synovial  Membranes  (synovial  sheaths)  serve  to  facilitate  the 
gliding  of  tendons  in  the  osseo-fibrous  canals  through  which  they  pass.  The 
membrane  is  here  arranged  in  the  form  of  a  sheath,  one  layer  of  which  adheres  to 
the  wbU  of  the  canal,  and  the  other  is  reflected  upon  the  outer  surface  of  the  con- 
tained tendon;  the  space  between  the  two  free  surfaces  of  the  membrane,  being 
partially  filled  with  synovia.  These  sheaths  are  chiefly  found  surrounding  the 
tendons  of  the  Flexor  and  Extensor  muscles  of  the  fingers  and  toes,  as  they  pass 
through  the  osseo-fibrous  canals  in  the  hand  or  foot. 

Synovia  is  a  transparent,  yellowish- white,  or  slightly  reddish  fluid,  viscid  like 
the  white  of  egg^  having  an  alkaline  reaction,  and  slightly  saline  taste.  It  con- 
sists, according  to  Frerichs,  in  the  ox,  of  94*85  water,  0*56  mucus  and  epithelium, 
0*07  fat,  3*51  albumen  and  extractive  matter,  and  0*99  salts. 

The  Articulations  are  divided  into  three  classes:  SynarthrosiSy  or  immoveable; 
Amphiarthrosis,  or  mixed;  and  Diarthrosis,  or  moveable. 

I.  Stnabtheosis.    Immoveable  Articulations. 

Synarthrosis  (cruv,  with,  apdpov,  a  joint),  or  Immoveable  Joints^  include  all  those 
articulations  in  which  the  surfaces  of  the  bones  are  in  almost  direct  contact,  not  se- 
parated by  an  intervening  synovial  cavity,  and  immoveably  connected  with  each 
other,  as  between  the  bones  of  the  cranium  and  face,  excepting  the  lower  jaw. 
The  varieties  of  synarthrosis  are  three  in  number:  Sutura,  Schindylesis,  Gromphosis. 

StUura  (a  seam).  Where  the  articulating  surfaces  are  connected  by  a  series 
of  processes  and  indentations  interlocked  together,  it  is  termed  sutura  vera;  of 
which  there  are  three  varieties:  sutura  dentata,  serrata,  and  limbosa.  The  sur- 
faces of  the  bones  are  not  in  direct  contact,  being  separated  by  a  layer  of  mem- 
brane continuous  externally  with  the  pericranium,  internally  with  the  dura  mater. 
The  sutura  dentata  (dens,  a  tooth)  is  so  called  from  the  tooth-like  form  of  the 
projecting  articular  processes,  as  in  the  suture  between  the  parietal  bones.  In 
the  sutura  serrata  (serra,  a  saw),  the  edges  of  the  two  bones  forming  the  arti- 
culation are  serrated  like  the  teeth  of  a  fine  saw,  as  between  the  two  portions  of 
the  frontal  bone.  In  the  sutura  limbosa  {limbusy  a  selvage),  besides  the  den- 
tated  processes,  there  is  a  certain  degree  of  bevelling  of  the  articular  surfaces,  sc 
that  the  bones  overlap  one  another,  as  in  the  suture  between  the  parietal  and 
occipital  bones.  Where  the  articulation  is  formed  by  roughened  surfaces  placed 
in  apposition  with  one  another,  it  is  termed  the  false  suture,  sutura  notha,  of 
which  there  are  two  kinds:  the  sutura  squamosa  (squama,  a  scale),  formed  by 
the  overlapping  of  two  contiguous  bones  by  broad  bevelled  margins,  as  in  the 
temporo-parietal  suture;  and  the  sutura  harmonia  (apeiv,  to  adapt),  where  there 
is  simple  apposition  of  two  contiguous  rough  bony  surfaces,  as  in  Uie  articulation 
between  the  two  superior  maxillary  bones,  or  of  the  palate  processes  of  the  palate 
bones  with  each  other.  The  sutures  present  a  great  tendency  to  obliteration  as 
age  advances,  the  intervening  fibrous-tissue  becoming  ossified.  The  frontal  suture 
seldom  exists  after  puberty;  and  it  rarely  happens  that  all  the  others  are  distinct 
in  a  skull  beyond  the  age  of  fifty. 

Schindylesis  {<Tj(iySvXr)0'i^,  a  fissure)  is  that  form  of  articulation  in  which  a 
thin  plate  of  bone  is  received  into  a  cleft  or  fissure  formed  by  the  separation  of 
two  laminse  of  another,  as  in  the  articulation  of  the  rostrum  of  the  sphenoid, 
and  descending  plate  of  the  ethmoid  with  the  vomer,  or  in  the  reception  of  the 
Utter  in  the  fissure  between  the  superior  maxillary  and  palate  bonef^. 
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Gomphosis  (yofuf>o^y  a  nail)  is  an  lurticulation  formed  by  the  insertion  of  a 
conical  process  into  a  socket,  as  a  nail  is  driven  into  a  board;  and  is  illustrated  in 
the  articulation  of  the  teeth  in  the  alveoli  of  the  maxillary  bones. 

2.  Amphiarthrosis.     Mixed  Articulations. 

AmphiarthrosU  {afMf>i  *on  all  sides,'  apdpav  a  •joint'),  or  Mixed  AriiculcUion, 
In  this  form  of  articulation,  the  contiguous  osseous  surfaces  are  connected  together 
by  broad  flattened  discs  of  fibro-cartilage,  which  adhere  to  the  ends  of  both  bones, 
as  in  the  articulation  between  the  bodies  of  the  vertebrae,  and  first  two  pieces  of 
the  sternum;  or  the  articulating  surfaces  are  covered  with  fibro-cartilage,  lined  by 
a  partial  synovial  membrane,  and  connected  together  by  external  ligaments,  as  in 
the  sacro-iliac  and  pubic  symphyses;  both  these  forms  being  capable  of  limited 
motion  in  every  direction.  The  former  resemble  the  synarthrodial  joints  in  the 
continuity  of  their  surfaces,  and  absence  of  synovial  sac;  the  latter,  the  diarthro- 
dial.  These  joints  occasionally  become  obliterated  in  old  age:  this  is  frequently 
the  case  in  the  inter-pubic  articulation,  and  occasionally  in  the  intervertebral  and 
sacro-iliac. 

3.   DiARTHROSIS.      MOVEABLB   ARTICULATIONS. 

Diarthrosis  {Bui  *  through,'  apOpov  'a  joint').  This  form  of  articulation 
includes  the  greater  number  of  the  joints  in  the  body,  mobility  being  their  dis- 
tinguishing character.  They  are  formed  by  the  approximation  of  two  contiguous 
bony  surfaces,  covered  with  cartilage,  connected  by  ligaments,  and  having  a  syno- 
vial sac  interposed.  The  varieties  of  joints  in  this  class,  have  been  determined 
by  the  kind  of  motion  permitted  in  each;  they  are  four  in  number:  Arthrodia, 
Enarthrosis,  Ginglymns,  Diarthrosis  Rotatorius. 

Arthrodia  is  that  form  of  joint  which  admits  of  a  gliding  movement;  it  is 
formed  by  the  approximation  of  plane  surfaces,  or  one  slightly  concave,  the  other 
slightly  convex;  the  amount  of  motion  between  them  being  limited  by  the  liga- 
ments, or  osseous  processes,  surrounding  the  articulation;  as  in  the  articular  pro- 
cesses of  the  vertebrae,  temporo-maxillary,  stemo  and  acromio-clavicular,  inferior 
radio-ulnar,  carpal,  carpo-metacarpal,  superior  tibio-fibular,  tarsal,  and  tarso-meta- 
tarsal  articulations. 

Enarthrosis  is  that  form  of  joint  which  is  capable  of  motion  in  all  directions. 
It  b  formed  by  the  reception  of  a  globular  head  into  a  deep  cup-like  cavity  (hence 
the  name  *  ball  and  socket'),  the  parts  being  kept  in  apposition  by  a  capsular 
ligament  strengthened  by  accessory  ligamentous  bands,  and  the  contiguous  carti- 
laginous surfaces  having  a  synovial  sac  interposed.  Examples  of  this  form  of 
articulation  are  found  in  the  bip  and  shoulder-joints. 

Ginglymut,  Hinge-joint  {ytrfyXvp^^  a  hinge).  In  this  form  of  joint,  the 
articular  surfaces  are  moulded  to  each  other  in  such  a  manner,  as  to  permit 
moticm  only  in  one  direction,  forwards  and  backwards,  the  extent  of  motion  at  the 
same  time  being  considerable.  The  articular  surfaces  are  connected  togeAer  by 
strong  lateral  ligaments,  which  form  their  chief  bond  of  union.  The  most 
perfect  forms  of  ginglymi  are  the  elbow  and  ankle;  the  knee  is  less  perfect,  as  it 
allows  a  slight  degree  of  rotation  in  certain  positions  of  the  limb:  there  are  also 
the  metatarso-phalangeal  and  phalangeal  joints  in  the  lower  extremity,  metacarpo- 
phalangeal and  phalangeal  joints  in  the  upper  extremity. 

Diarthrosis  rotatorius  (Lateral  Ginglymus).  Where  the  mobility  is  limited  to  rota- 
tion, the  joint  is  formed  by  a  pivot-like  process  turning  within  a  ring,  or  the  ring 
on  the  pivot,  the  ring  being  formed  partly  of  bone,  partly  of  ligament.  In  the  ar- 
ticulation of  the  odontoid  process  of  the  axis  with  the  atlas,  the  ring  is  formed  in 
front  by  the  anterior  arch  of  the  atlas;  behind,  by  the  transverse  ligament;  here  the 
ring  rotates  around  the  odontoid  process.  In  the  superior  radio-ulnar  articulation, 
the  ring  i«  formed  partly  by  the  lesser  sigmoid  cavity  of  the  ulna;  in  the  rest  of  its 
extent,  by  the  orbicular  ligament;  here,  the  neck  of  the  radius  rotates  within  the 
ring. 
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Subjoined,  in  a  tabular  form,  are  the  names,  distinctive  characters,  and  examples 
of  the  different  kinds  of  articulations. 

Dtntata,    having 
tooth -like  processes. 
Inter-parietal  su- 
ture. 

Serrata,     having 
„  serrated  edges,  like 

(true)  artic 
by  indented 
ders. 


Sulura.     Arti- 
culation   by    pro- 
cesses and  indent- ; 
ationa  interlocked 
together. 
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The  Kindb  of  Movehekt  abiutted  js  Jointb. 

Tho  moTementa  admiesible  tu  jointe  may  be  divided  into  four  kindb,  gliding, 
angular  movement,  circumduction,  and  rotation. 

Gliding  movement  is  the  moet  simple  kind  of  motion  that  can  take  place  in  n 
joint,  one  enrface  gliding  over  another.  This  kind  of  movement  is  common  to  att 
moveable  joints;  but  in  some,  as  in  the  articulations  of  the  carpus  and  tarsus, 
is  the  only  motion  permitted.  This  motion  is  not  confined  to  plane  surfaces,  but 
may  exist  betveen  any  two  coutiguons  atirfacas,  of  whatever  form,  limited  by  the 
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or  the  body  of  each  vertebra,  than  opposite  the  mtervertebr^  eubetanee.  It  con- 
ustt  of  dense  longitudinal  fibres,  which  are  intimately  adherent  to  the  interverte- 
bral aubeUuice  and  prominent  margins  of  the  vertebra;  but  less  closely  with  the 
centre  of  the  bodies.  In  this  eitnation  the  fibres  are  exceedingly  thick,  and  serve 
to  fill  np  the  concavities  on  their  front  surface,  and  to  make  the  anterior  surface 
of  (he  spine  inor«  even.  This  ligament  is  composed  of  several  layers  of  fibres,  which 
vary  in  their  length,  but  are  closely  interlaced  witli  each  other.     The  most  saper- 

99.^7ertical  Section  of  two  Vertebne  and  their  Ligaments, 
from  the  Lumbar  Region. 


ficial  or  longest  fibres  extend  between  four  or  five  vertebne.  A  second  subja- 
cent set  extend  between  two  or  three  vert«brffi;  whilst  a  third  set,  the  shortest 
■od  deepest,  extend  from  one  vertebra  to  the  next.  At  the  sides  of  the  bodies, 
this  ligament  consists  of  a  few  short  fibres,  which  pass  &om  one  vertebra  to  the 
next,  separated  from  the  median  portion  by  large  oval  ^>ertures,  for  the  passage 
of  vessels. 

The  Paiterior  Common  Ligament  is  situated  within  the  spinal  canal,  and 
eitends  along  the  posterior  surface  of  the  bodies  of  the  vertebrte,  from  the  body 
of  the  axis  ^mve,  where  it  is  continuous  with  the  occipito-axoid  ligament,  to  the 
ncmm  below.  It  is  broader  at  the  upper  ttian  at  the  lower  part  of  the  spine, 
ud  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar  regions.  In  the  situation 
of  the  intervertebral  substance  and  contiguous  margins  of  the  vertebrte,  where 
the  ligament  is  more  intimately  adherent,  it  is  broad,  and  presents  a  series  of 
dentations  with  intervening  concave  margins;  but  it  is  narrow  and  thick  over  the 
centre  of  the  bodies,  from  which  it  is  separated  by  the  vena  barit  vertebra.  This 
ligament  is  composed  of  smooth,  shining,  longitudinal  fibres,  denser  and  more  com- 
pact than  the  anterior  ligament,  and  composed  of  a  superficial  layer  occnpyiug  the 
interv^  between  three  or  four  vertebrte,  and  of  a  deeper  layer,  which  extends 
between  one  vertebra  and  the  next  adjacent  to  it.  It  is  separated  from  the  dura 
mater  of  the  spinal  cord  by  some  loose  filamentous  tissue,  very  liable  to  serous 
iafiltration. 

The  Intervertebral  Suhitanee  (fig-99)  is  a  lenticular  disc  of  fibro-cartilage,  in- 
terposed between  the  adjacent  surfaces  of  the  bodies  of  the  verlebre,  from  the  axis 
to  the  base  of  the  sacrum.     These  discs  vary  in  shape,  size,  and  thickness,  in 
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difierent  parts  of  the  spine.  In  shape  they  accurately  correspond  with  the  surfaces 
of  the  bodies  between  which  they  are  plac^  being  oval  in  the  cervical  and  lumbar 
regions,  circular  in  the  dorsal.  Their  size  is  greatest  in  the  lumbar  r^ion.  In 
thickness  they  vary  not  only  in  the  different  regions  of  the  spine,  but  in  diffisrent 
parts  of  the  same  region:  thus,  they  are  uniformly  thick  in  the  lumbar  region; 
thickest  in  front  in  the  cervical  and  lumbar  regions  which  are  c(uivex  forwards, 
and  behind,  to  a  slight  extent,  in  the  dorsal  region.  They  thus  contribute,  in  a 
great  measure,  to  the  curvatures  of  the  spine  in  the  neck  and  loins;  whilst  the 
concavity  of  the  dorsal  region  is  chiefly  due  to  the  shape  of  the  bodies  of  the 
vertebrffi.  The  intervertebral  discs  form  about  one-fourth  of  the  spinal  column, 
exclusive  of  the  first  two  vertebrae;  they  are  not  equally  distributed,  however, 
between  the  various  bones;  the  dorsal  portion  of  the  spine  having,  in  proportion 
to  its  length,  a  much  smaller  quantity  than  in  the  cervical  and  lumbar  regions, 
which  necessarily  gives  to  the  latter  parts  greater  pliancy  and  freedom  of  move- 
ment. The  intervertebral  discs  are  adherent,  by  their  surfaces,  to  the  adjacent 
parts  of  the  bodies  of  the  vertebrae;  and  by  their  circumference  are  closely  con- 
nected in  front  to  the  anterior,  and  behind  to  the  posterior  common  ligament; 
whilst  in  the  dorsal  region  they  are  connected  laterally  to  the  heads  of  those  ribs 
which  articulate  with  two  vertebrae,  by  means  of  the  inter-articular  ligament; 
they  consequently  form  part  of  the  articular  cavities  in  which  the  heads  of  these 
bones  are  received. 

The  intervertebral  substance  is  composed,  at  its  circumference,  of  lamlnse  of 
fibrous  tissue  and  fibro-cartilage;  and  at  its  centre  of  a  soft,  elastic,  pulpy  matter. 
The  laminae  are  arranged  concentrically  one  within  the  other,  with  their  edges 
turned  towards  the  corresponding  surfaces  of  the  vertebrae,  and  consist  of  alternate 
plates  of  fibrous  tissue  and  fibro-cartilage.  These  plates  are  not  quite  vertical  in 
their  direction,  those  near  the  circumference  being  curved  outwards  and  closely 
approximated;  whilst  those  nearest  the  centre  curve  in  the  opposite  direction,  and 
are  somewhat  more  widely  separated.  The  fibres  of  which  each  plate  is  com- 
posed, are  directed,  for  the  most  part,  obliquely  from  above  downwards;  the  fibres 
of  an  adjacent  plate  have  an  exactly  opposite  arrangement,  varying  in  their  direc- 
tion in  every  layer;  whilst  in  some  few  they  are  horizontal.  This  laminar 
arrangement  belongs  to  about  the  outer  half  of  each  disc,  the  central  part  being 
occupied  by  a  soft,  pulpy,  highly  elastic  substance,  of  a  yellowish  colour,  which 
rises  up  considerably  above  the  surrounding  level,  when  the  disc  is  divided  hori- 
zontally. This  substance  presents  no  concentric  arrangement,  and  consists  of 
white  fibrous  tissue,  having  interspersed  cells  of  variable  shape  and  size.  The 
pulpy  matter  is  separated  from  immediate  contact  with  the  vertebras,  by  the 
interposition  of  thin  plates  of  cartilage. 

2.   LlOAMEXTS   CONNECTINQ   THE   LaMIN^. 

Ligamenta  Subfiava. 

The  Ligamenta  Subfiava  are  interposed  between  the  laminae  of  the  vertebrae, 
from  the  axis  to  the  sacrum.  They  are  most  distinct  when  seen  from  the  inner 
surface  of  the  spine;  when  viewed  from  the  outer  surface,  they  appear  short, 
being  overlapped  by  the  laminae.  Each  ligament  consists  of  two  lateral  portions, 
which  commence  on  each  side  at  the  root  of  either  articular  process,  and  pass 
backwards  to  the  point  where  the  laminae  converge  to  form  the  spinous  process, 
where  their  margins  are  thickest,  and  separated  by  a  slight  interval,  filled  up 
with  areolar  tissue.  These  ligaments  consist  of  yellow  elastic  tissue,  the  fibres  of 
which,  almost  perpendicular  in  direction,  are  attached  to  the  anterior  surface  of 
the  margin  of  the  lamina  above,  and  to  the  posterior  surface,  as  well  as  to  the 
margin  of  the  lamina  below.  In  the  cervical  region,  they  are  thin  in  texture, 
but  very  broad  and  long;  they  become  thicker  in  the  dorsal  region;  and  in  the 
lumbar  acquire  very  considerable  thickness.  Their  highly  elastic  property  serves 
to  preserve  the  upright  posture,  and  to  counteract  the  efforts  of  the  Flexor  muscles 
of  the  spine.  These  ligaments  do  not  exist  between  the  occiput  and  atlas,  or 
between  the  atlas  and  axis. 
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3.  Ligaments  coimscTiNO  the  Articular  Processes. 

Capsular.  Sjiiovial  Membranes. 

The  Capsular  Ligaments  are  thin  and  loose  bags  of  ligamentous  fibre  attached 
to  the  contiguous  margins  of  the  articulating  processes  of  each  vertebra,  through 
the  greater  part  of  their  circumference,  and  completed  internally  bj  the  liga- 
menta  subflava.  They  are  longer  and  more  loose  in  the  cervical  than  in  the  dorsal 
or  lumbar  regions.  The  capsular  ligaments  are  lined  on  their  inner  surface  b 
delicate  synovial  membrane. 

4.  Ligaments  connecting  the  Spinous  Processes. 

Inter-spinous.  Supra-spinous. 

The  Inter-spinous  Ligaments^  thin  and  membranous,  are  interposed  between  the 
spinous  processes  in  the  dorsal  and  lumbar  regions*  Each  ligament  extends  from 
tiie  root  to  near  the  summit  of  each  spinous  process,  and  connects  together  their 
adjacent  margins.  They  are  narrow  and  elongated  in  the  dorsal  region,  broader, 
quadrilateral  in  form,  and  thicker  in  the  lumbar  region. 

The  Supraspinous  Ligament  is  a  strong  fibrous  cord,  which  connects  together 
the  apices  of  ^e  spinous  processes  from  the  seventh  cervical  to  the  spine  of  ^e 
sacrum.  It  is  thicker  and  broader  in  the  lumbar  than  in  the  dorsal  region,  and 
intimately  blended,  in  both  situations,  with  the  neighbouring  aponeuroses.  The 
most  superficial  fibres  of  this  ligament  connect  three  or  four  vertebrae;  those  deeper 
seated  pass  between  two  or  three  vertebrse;  whilst  the  deepest  connect  the  con- 
tignooa  extremities  of  neighbouring  vertebrae. 

5.  Ligaments  connecting  the  Transverse  Processes. 

Inter-transverse. 

The  Inter-transverse  Ligaments  consist  of  a  few  thin  scattered  fibres,  interposed 
between  the  transverse  processes.  They  are  generally  wanting  in  the  cervical 
region;  in  the  dorsal,  they  are  rounded  cords;  in  the  lumbar  region,  thin  and 
membranous. 

The  two  upper  vertebrae,  the  Atlas  and  Axis,  are  connected  together  by  liga- 
ments distinct  from  those  by  which  the  rest  are  united. 

2.  Articulation  of  the  Atlas  with  the  Axis. 

The  articulation  of  the  anterior  arch  of  the  atlas  with  the  odontoid  process 
forms  a  lateral  ginglymoid  joint,  whilst  that  between  the  articulating  processes  of  the 
two  bones  forms  a  double  arthrodia.     The  ligaments  of  this  articulation  are  the 

Two  Anterior  Atlo-Axoid.  Transverse. 

Posterior  Atlo-Axoid.  Two  Capsular. 

Four  Synovial  Membranes. 

Of  the  Two  Anterior  AtlO'Axoid  Ligaments  (fig.  lOO),  the  most  superficial  is 
a  rounded  cord,  situated  in  the  middle  line,  attached,  above,  to  the  tubercle  on  the 
anterior  arch  of  the  atlas;  below,  to  the  base  of  the  odontoid  process  and  body  of 
the  axis.  The  deeper  ligament  is  a  membranous  layer,  attached,  above,  to  the 
lower  border  of  the  anterior  arch  of  the  atlas;  below,  to  the  base  of  the  odontoid 
process  and  body  of  the  axis.  These  ligaments  are  in  relation,  in  front,  with  the 
Recti  antici  majores. 

The  Posterior  Atlo-Axoid  Ligament  (fig.  loi)  is  a  broad  and  thin  membranous 
layer,  attached,  above,  to  the  lower  border  of  the  posterior  arch  of  the  atlas; 
below,  to  the  upper  edge  of  the  laminae  of  the  axis.  This  ligament  supplies  the 
place  of  the  ligamenta  subflava,  and  is  in  relation,  behind,  with  the  Inferior  oblique 
muscles. 
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The  7Vaiutierf«£i^aBmf  (figs.  102,103)  ie  a  thick  &nd  strong  ligaraentoDBbuid, 
which  BTches  acroae  the  ring  of  the  ktlaa,  utd  eervea  to  ret&in  the  odoDloid  process 

■  00. — Occipito-Atloid  ud  AUo-Axoid  Idgunenta.    Front  View. 


».— Oodpito-AtlMd  ud  AUo-Axotd  liguoenta.    Postericw  View. 


in  firm  connection  with  iU  anterior  arch.     This  ligament  is  flattened  from  before 
backwards,  broader  and  thicker  in  the  middle  than  at  either  oxtremitj,  and  firmly 
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attKched  on  each  side  of  the  atlas  to  a  bdibII  tubercle  on  the  inner  surface  of  each 
of  its  lateral  masses.  As  it  crosses  the  odontoid  process,  a  small  fascicnluB  is 
derived  from  its  upper  and  lower  borders;  the  former,  passing  upwards  to  be 
inserted  into  the  ba-  ...,..,  „, 

silar  process  of  the  »o»— Articulation  between  Odontoid  Prooesa  and  Atlsa 

occipital  bone;  the 
tatter,  downwards,  to 
be  attached  to  the 
root  of  the  odontoid 
process:  hence  this 
ligament  has  recei  ved 
the  name  of  cruci- 
form. The  transverse 
ligament  divides  the 
ring  of  the  atlas  into 
two  unequal  parts: 
of  these,  the  poste- 
rior and  larger  serves 
for  the  transmiseion 

of  the  cord  and  its  membranes;  the  anterior  and  smaller  serving  to  retun  the 
odontoid  process  in  its  position.  The  lower  border  of  the  space  formed  between 
the  atlas  and  transverse  ligament  being  smaller  than  the  upper  (on  account  of  the 
tr«neveree  ligament  embracing  firmlj  the  narrow  neck  of  the  odontoid  process), 
while  the  central  part  of  the  odontoid  process  is  larger  than  its  base;  this  process 
is  still  retwned  in  firm  connection  with  the  anterior  arch  when  all  the  other  liga- 
ments have  been  divided. 

The  Captular  LigamenU  are  two  thin  and  loose  capsules,  connecting  the 
articular  surfaces  of  the  atlas  and  axis,  the  fibres  being  strongest  on  the  anterior 
and  external  part  of  the  articulation. 

There  are  fottr  Synovial  Membranei  in  this  articulation.  One  lining  the 
inner  surface  of  each  of  the  capsular  ligaments:  one  between  the  anterior  surface 
of  the  odontoid  process  and  anterior  arch  of  the  atlas:  and  one  between  the  poste- 
rior surface  of  Uie  odontoid  process  and  the  transverse  ligament.  This  synovial 
membrane  often  communicates  with  those  between  the  condyles  of  the  occipital 
bime  and  the  articular  surfaces  of  die  atlas. 

Aetiont.  This  joint  is  capable  of  great  mobility,  and  allows  the  rotation  of  the 
atlas,  and,  with  it,  of  the  cranium  upon  the  axis,  the  extent  of  rotation  being 
limited  by  means  of  the  odontoid  ligaments. 

Articulation  or  the  Spike  with  the  Cbahich. 
The  ligaments  connectJng  the  spine  with  the  craninm  may  be  divided  into  two 
sets:  Those  connecting  the  occipital  bone  with  the  atlas;  Those  connecting  the 
occipital  bone  with  the  axis. 

3.  Articciation  of  the  Atlas  with  the  Occipital  Boke. 
This  articulation  is  a  double  arthrodia.     Its  ligaments  are  the 
Two  Anterior  Occipito-Atloid. 
Posterior  Occipito-Atloid. 
Two  Lateral  Occipito-Atloid. 
Two  Capsular  and  Synovial  Membranes. 
Of  the  Two  Anterior  LigamenU  (fig.  lOO),  the  most  superficial  is  a  strong, 
narrow,  rounded  cord,  attached,  above,  to  the  basilar  process  of  the  occiput;  below, 
to  the  tnbercle  on  the  anterior  arch  of  the  atlas:  the  deeper  ligament  is  a  broad  and 
thin  membranons  layer,  which  passes  between  the  anterior  margin  of  the  foramen 
magnum  above,  and  the  whole  length  of  the  upper  border  of  the  anterior  arch  of 
the  atlas  below.     This  ligament  is  in  relation,  in  front,  with  the  Recti  onlici 
minores;  behind,  with  the  odontoid  ligaments. 
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The  EiUmal  Lateral  Ligament  {fig.  104)  iaa  short,  thin,  and  narrow  fasciculus, 
attached  above  to  the  outer  surface  of  the  zygoma  and  to  the  rough  tubercle  on  ita 
lower  border;  helow,  to  the  outer  surface  and  posterior  border  of  the  neck  of  the 
lower  jaw.  This  ligament  is  a  little  broader  above  than  below;  Its  fibres  are 
placed  parallel  with  one  another,  and  directed  obliquely  downwards  and  backwards. 
Externally,  it  is  covered  by  the  parotid  gland  and  by  the  integument.  Internally, 
it  is  in  relation  with  the  inter-articular  fibro-cartjlage  and  the  synovial 
membranes. 

The  Internal  Lateral  Ligament  (fig.  105)  ie  a  long,  thin,  and  loose  band, 
attached  above  by  its  narrow  extremity  to  the  spinous  process  of  the  sphenoid 

105. — Temporcf-MaxiUary  Articulation.    Internal  View.       ,1  ...  ,° 

'  broader  as  it  descends, 

v^  >    iiirf'i  '^  inserted  intotbe  inner 

•??il.wrir"  ■: .  iMJ^rT  ""^g'"  «f  <^^  Cental 

foramen.  Its  outer  sur- 
face is  in  relation  above 
with  the  External  ptery- 
goid muscle !  lower  down 
it  is  separated  from  the 
neck  of  the  condyle  by 
the  internal  maxillary 
artery;  and  still  more 
inferiorly  the  inferior 
dental  vessels  and  ner\'o 
separate  it  from  the  ra- 
mus of  the  jaw.  Inter- 
nally it  is  in  relation 
with  the  Internal  ptery- 
goid. 

The'  Stylo-maxittary 
Ligament  Is  a  thin  apo- 
neurotic    cord,    which, 
extends  from  noar  the 
apex  of  the  styloid  pro- 
cess of  the  temporal  bone,  to  the  angle  and  posterior  border  of  the  ramus  of  the 
lower  jaw,  between  the  Masseter  and  Internal  pterygoid  muBcIea,     This  ligament 
separates  the  parotid  from  the  sub-maxillary  gland,  and  has  attached  to  its  inner 
side  part  of  the  fibres  of  origin  of  the  Stylo-glossus  muscle.     Although  usually 
classed  among  the  ligaments  of  the  jaw,  it  can  only  be  considered  as  an  accessory 
in  the  articulation. 

The  Capsular  Ligament  consists  of  a  thin  and  loose  ligamentous  capsule, 
attached  above  to  the  circumference  of  the  glenoid  cavity  and  the  articular  surface 
immcdiaU-Iy  in  front;  below,  to  the  neck  of  the  condyle  of  the  lower  jaw.  It 
consists  of  a  few  thin  scattered  fibres,  and  can  hardly  be  considered  as  a  distinct 
ligament;  it  is  thickest  at  the  back  part  of  the  articulation. 

The  Inter-articular  Fibro-eartilage  (fig,  106)  is  a  thin  plate  of  a  transversely 
oval  form,  placed  horizontally  between  the  condyle  of  the  jaw  and  the  glenoid 
cavity.  Its  upper  surface  is  concave  from  before  backwards,  and  a  little  convex 
transversely,  to  accommodate  itself  to  the  form  of  the  glenoid  cavity.  Ita  under 
surface,  where  it  is  in  contact  with  the  condyle,  is  concave.  Its  circumference  is 
connected  externally  to  the  external  lateral  ligament;  internally,  to  the  capsular 
ligament;  and  in  front  to  the  tendon  of  the  External  pterygoid  muscle.  It  is 
thicker  at  its  circumference,  especially  behind,  than  at  its  centre,  where  it  is  some- 
times perforated.  Tlie  fibres  of  which  it  is  composed  have  a  concentric  arrange- 
ment, more  apparent  at  the  circumference  than  at  the  centre.  Its  surfaces  are 
smooth,  and  divide  the  joint  into  two  cavities,  each  of  which  is  furnished  with 
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upper  part  of  the  front  surface  of  the  epinal  canal.  It  ia  an  exceedingly  broad  and 
Btrong  ligunentona  band,  which  corers  the  odonUiid  process  and  its  ligaments,  and 
appears  to  be  a  prolongation  upwards  of  the  posterior  common  ligament  of  the 
spiue.  It  is  attached,  below,  to  the  posterior  surface  of  the  body  of  the  axis,  and 
becoming  broader  and  expanded  as  it  ascends,  is  inserted  into  the  basilar  groove 
of  the  occipital  bone,  in  front  of  the  foramen  magnum. 

Rtlatiom.  By  its  anterior  surface,  it  is  intimately  connected  with  the  transveren 
ligament;  by  its  posterior  surface,  with  the  dura  mater.  By  dividing  this  ligament 
transversely  across,  and  turning  its  ends  aside,  the  transverse  and  odontoid  liga- 

The  Odontoid  or  Check  LigantenU  are  strong  rounded  fibrous  cords,  which 
arise  one  on  either  side  of  the  apex  of  the  odontoid  process,  and  passing  obliquely 
upwards  and  outwards,  are  inserted  into  the  rough  depressions  on  the  inner  side 
of  the  condyles  of  the  occipital  bone.  In  the  triangular  interval  left  between  these 
ligaments  and  the  margin  of  the  foramen  magnum,  a  third  strong  ligamentous  band 
(ligamentum  suspeneorium)  may  be  seen,  which  passes  almost  perpendicularly  from 
the  apex  of  the  odontoid  process  to  the  anterior  margin  of  the  foramen,  being 
intimately  blended  with  the  anterior  occipito-atloid  ligament, 

Aetiont.  The  odontoid  ligaments  serve  to  limit  the  extent  to  which  rotation 
of  the  cranium  may  be  carried;  hence  they  have  received  the  name  of  cheek 
iigamenta. 

5.   TbhPOBO-M AXILLARY  ArTICCLATION. 

This  articulation  is  a  double  arthrodia.  The  parts  entering  into  its  formation 
■r^  on  each  side,  the  anterior  part  of  the  glenoid  cavity  of  the  temporal  bone  and 
the  eminentia  articularis  above;  with  the  condyle  of  the  lower  jaw  below.  The 
ligaments  are  the  following. 

External  Lateral.  Capsular. 

Internal  Lateral.  Inter-articular  Fibro- cartilage. 

Stylo-maxillary.  Two  Synovial  Membranes. 

104. — Temporo-Maxillary  Articulation.    External  View. 
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Selationt.  In  front  with  the  thoracic  ganglia  of  the  BTmp&thetic,  the  pleura, 
and  on  the  right  aide,  the  vena  az^gos  major;  behind,  with  the  inter-aTticular liga- 
ment and  synovial  membraneB. 

In  the  first  rib,  which  articulates    with  a  single  vertebra  only,  this  ligament 

does  not  present  a  dis- 
tinct division  into  three 
fasciculi;  its  superior 
fibres,  however  pass  to 
be  attached  to  the  bod^ 
of  the  last  cervical  ver- 
tebra, ae  well  as  to  that 
of  the  vertebra  with 
which  the  rib  artica- 
lates.  In  the  eleventh 
and  twelfth  ribs,  which 
also  articulate  with  a 
single  vertebra,  the 
same  division  does  not 
exist,  but  the  superior 
fibres  of  the  ligament, 
is  each  case,  are  con- 
Dected  witb  the  verte- 
bra above,  as  well  as 
that  with  which  the  ribs 
articulate. 

The  Captular  Liga- 
me»t  is  a  thin  and 
loose  ligamentous  bag, 
which  surrounds  the 
joint  between  the  bead  of  the  rib  and  the  articular  cavity  formed  by  the  junction 
of  the  vertebrEE.  It  is  very  thin,  firmly  connected  with  the  anterior  ligament,  and 
most  distinct  at  the  upper  and  lower  parte  of  the  articulation. 

The  Inter-articuiar  Ligament  is  situated  in  the  interior  of  the  articulation.  It 
consists  of  a  short  band  of  fibres,  flattened  from  above  downwards,  attached  by  one 
extremity  to  the  sharp  crest  on  the  head  of  the  nb,  and  by  the  other  to  the  inter- 
vertebral disc.  It  divides  the  joint  into  two  cavities,  which  have  no  communica- 
tion with  one  another,  and  are  each  lined  by  a  separate  synovial  membrane. 
In  the  first,  eleventh,  and  twelfth  ribs,  the  inter- articular  ligament  does  not  exist, 
consequently  there  is  but  one  synovial  raembrane. 

Actiont.  The  movements  permitted  in  these  articulations  are  limited  to  elevation, 
depression,  and  slightly  forwards  and  backwards.  This  movement  varies  however, 
very  much  in  its  extent  in  diflercnt  ribs.  The  first  rib  is  almost  entirely  immov- 
able, excepting  in  strong  and  violent  inspirations.  The  movement  of  the  second 
rib  is  also  not  very  extensive.  In  the  other  ribs,  their  mobility  increases  succes- 
sively to  the  two  last,  which  are  very  moveable.  The  ribs  are  generally  more 
moveable  in  the  female  than  in  the  male. 

2.  Articulation  between  the  Neck  and  Tubercle  of  tub  Bibs  with 
THE  Transverse  Processes, 

The  ligaments  connecting  these  parts  are — 

Anterior  Costo- Transverse. 

Middle  Cos  to- Trans  verse  (Interosseous). 

Posterior  Costo-Trans verse. 

Capsular  and  Synovial  Membrane. 
The  Anterior   Costo-Transverte  Ligament  (fig.  loS.)  is  a  broad  and   strong 
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a  separate  synovial  membrane.     When  the  fibro-cartilage  is  perforated,  the  sjno- 

rial  membranes  are  continuous  with  one  another. 

The  Synovial  Mem-  .        - «, 

branrs^  two  in   number        106.— Vertical  Section  of  Temporo-Maxillary  Articulation. 

are  placed  one  above, 
and  the  other  below  the 
fibro-cartilage.  The 
upper  one,  the  larger 
and  looser  of  the  two, 
after  lining  the  cartilage 
covering  the  glenoid 
cavity  and  eminentia 
articularis,  is  continued 
over  the  upper  surface 
of  the  fibro-cartilage. 
The  lower  one  is  inter- 
posed between  the  un- 
der surface  of  the  fibro-cartilage  and  the  condyle  of  the  jaw,  being  prolonged 
downwards  a  little  further  behind  than  in  front. 

Actions,  The  movements  permitted  in  this  articulation  are  very  extensive.  Thus 
the  jaw  may  be  depressed  or  elevated,  or  it  may  be  carried  forwards  or  backwards,  or 
firom  side  to  side.  It  is  by  the  alternation  of  these  movements  performed  in  suc- 
cession, that  a  kind  of  rotatory  movement  of  the  lower  jaw  upon  the  upper  takes 
place,  which  materially  assists  in  the  mastication  of  the  food. 

If  the  movement  of  depression  is  carried  only  to  a  slight  extent,  the  condyles 
r^nain  in  the  glenoid  cavities,  their  anterior  part  descending  only  to  a  slight  extent, 
but  if  depression  is  considerable,  the  condyles  glide  from  the  glenoid  fossae  on  to 
the  eminentia  articularis,  carrying  with  them  the  inter-articular  fibro-cartilages. 
When  the  jaw  is  elevated,  the  condyles  and  fibro-cartilages  are  carried  backwards 
into  their  original  position.  When  the  jaw  is  carried  forwards  or  backwards,  a 
horizontal  gliding  movement  of  the  fibro-cartilages  and  condyles  upon  the  glenoid 
cavities  takes  place  in  the  antero-posterior  direction;  whilst  in  the  movement  from 
side  to  side,  this  occurs  in  the  lateral  direction. 

6.  Abticulation  of  the  Ribs  with  the  Yebtebils. 

The  articulation  of  the  ribs  with  the  vertebral  column,  may  be  divided  into  two 
sets.  I.  Those  which  connect  the  heads  of  the  ribs  with  the  bodies  of  the  vortebrje 
2.  Those  which  connect  the  neck  and  tubercle  of  the  ribs  with  the  transverse 
processes. 

I.  Articulation  between  the  Heads  of  the  Ribs  and  the  Bodies  of 

THE   YERTEBRiB. 

These  form  a  series  of  angular  ginglymoid  joints,  connected  together  by  the 
following  ligaments: — 

Anterior  Costo-vertebral  or  Stellate. 

Capsular. 

Inter-articular. 

Two  Synovial  Membranes. 

The  Anterior  CostO'Vertehral  or  Stellate  Ligament  (fig.  107)  connects  the  ante- 
rior part  of  the  head  of  each  rib,  with  the  sides  of  the  bodies  of  the  vertebras,  and 
the  intervening  intervertebral  disc.  It  consists  of  three  flat  bundles  of  lifra- 
mentoos  fibres,  which  radiate  from  the  anterior  part  of  the  head  of  tlie  rib.  The 
superior  fasciculus  passes  upwards  to  be  connected  with  the  lK)dy  of  the  vertebra 
above;  the  inferior  one  descends  to  the  body  of  the  vertebra  below;  and  the  mid- 
dle one,  the  smaUest  and  least  distinct,  passes  horizontally  inwards  to  bo  attaclicd 
to  the  intervertebral  substance. 

L  2 


1+8 


ARTICULATIONS. 


Jielatiotu.  In  front  with  the  thoracic  ganglia  of  the  sympathetic,  the  pleura, 
and  on  the  right  Bide,  the  vena  azygoe  major;  behind,  wiih  the  inter-articalar  liga- 
ment and  synovia]  membranes. 

Id  the  first  rib,  which  aTticulatea    with  s  single  vertebra  only,  this  ligament 

does  not  present  a  dia- 
tinct  division  into  three 
faacicnii ;  its  superior 
fibres,  however  pass  to 
be  attached  to  the  body 
of  the  last  cervical  ver- 
tebra, as  well  as  to  that 
of  the  vertebra  with 
which  the  rib  articu- 
lates. In  the  eleventh 
and  twelfth  ribs,  which 
also  articalat£  with  a 
single  vertebra,  the 
same  division  does  not 
exist,  but  the  superior 
fibres  of  the  ligament, 
in  each  case,  are  con- 
nected with  the  verte- 
bra above,  as  well  as 
that  with  which  the  ribs 
articulate. 

The  Capmlar  Liga- 
ment    is    a    thin     and 
loose  ligamentous  bag, 
_        ,  ,  which    surrounds     the 

joist  between  the  head  of  the  rib  and  the  articular  cavity  formed  by  the  junction 
of  the  verlebne.  It  is  very  thin,  firmly  connected  with  the  anterior  ligament,  and 
most  distinct  at  the  upper  and  lower  parts  of  the  articulation. 

The  Inter-articular  Ligament  is  situated  in  the  interior  of  the  articulation.  It 
consists  of  a  short  band  of  fibres,  flattened  from  above  downwards,  attached  by  one 
extremity  to  the  sharp  crest  on  the  head  of  the  rib,  and  by  the  other  to  the  inter- 
vertebral disc.  It  divides  the  joint  into  two  cavities,  which  have  no  communica- 
tion with  one  another,  and  are  each  lined  by  a  separate  synovial  membrane. 
In  the  first,  eleventh,  and  twelfth  ribs,  the  inter-articular  ligament  does  not  exist, 
consequently  there  is  bnt  one  synovial  membrane. 

Action*.  The  movements  permitted  In  these  articulations  are  limited  to  elevation, 
depression,  and  slightly  forwards  and  backwards.  This  movement  varies  however, 
very  much  in  its  extent  in  different  ribs.  The  first  rib  is  almost  entirely  immov- 
able, excepting  in  strong  and  violent  inspirations.  The  movement  of  the  second 
rib  is  also  not  very  extensive.  In  the  other  ribs,  their  mobility  increases  succes- 
sively to  the  two  last,  which  are  very  moveable.  The  ribs  are  generally  more 
moveable  in  the  female  than  in  the  male. 


2.  Abticdlatioh  betwees  the  Xeck  and  Tl-bebcle  of  the  Ribs  with 
THE  Traksverse  Peocesseb. 

The  ligaments  connecting  these  parts  are — 

Anterior  Costo-Trans verse. 

Middle  Costo-Trans  verse  (Interosseous). 

Tosterior  Cos  to-Transverse. 

Capsular  and  Synovial  Membrane. 
The  Anterior   Coilo- Trantcerte  Ligament  (fig.  lo8.)  is  a  broad  and   strong 
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band  of  fibres,  attached  below  to  the  sharp  crest  on  the  upper  border  of  tlie  neck 
of  each  rib,  and  passing  obliquely  upwards  and  outwards,  to  the  lower  border  of 
the  transverse  process  immediateljr  above.  It  is  broader  below  than  above, 
broader  and  thinner  between  the  lower  riba  than  between  the  upper,  and  more 
distinct  in  front  than  behind.  This  ligament  is  in  relation,  in  front,  with  the 
intercostal  vessels  and  nerves;  behind,  with  the  Longiasimus  dorsi.     Its  internal 

loS. — Costo-TmuavQTse  Articulation.    Seen  from  above. 


hirder  completes  an  aperture  formed  between  it  and  the  articular  processes, 
through  which  pass  the  posterior  branches  of  the  intercostal  vessels  and  nerve. 
Its  external  border  is  continuous  with  a  thin  aponeurosis,  which  covers  the 
External  intercostal  muscle. 

The  JirMt  and  latt  ribt  have  no  anterior  costo-tran averse  ligament. 

The  Middle  Costa- Trantverte  or  Interosteout  Ligament  consists  of  short,  but 
strong,  fibres,  which  pass  between  the  rough  surface  on  the  posterior  part  of  the 
neck  of  each  rib,  and  the  anterior  surface  of  the  adjacent  transverse  process.  In 
order  fullj  to  expose  this  ligament,  a  horizontal  aection  should  be  made  across  the 
transverse  proceas  and  corresponding  part  of  the  ribj  or  the  rib  may  be  forcibly 
separated  from  the  transverse  process,  and  its  fibres  torn  asunder. 

In  the  eleventh  and  twelfth  rib»,  this  ligament  is  quite  rudimentary. 

The  Posterior  Cotto-Transverse  Ligament  is  a  short,  but  thick  and  strong, 
fasciculus,  which  passes  obliquely  from  the  summit  of  the  transverse  proceas  to 
the  rough  non-articular  portion  of  the  tubercle  of  the  rib.  This  ligament  is 
shorter  and  more  oblique  in  the  upper,  than  in  the  lower  ribs.  Those  correspond- 
isg  to  the  superior  ribs  ascend,  and  those  of  the  inferior  ones  slightly  descend. 

In  the  eleventh  and  twelfth  ribs,  this  ligament  is  wanting. 

The  articular  portion  of  the  tubercle  of  the  rib,  and  adjacent  transverse  process, 
form  an  arthrodial  joint,  provided  with  a  thin  capsular  ligament  attached  to 
the  circumference  of  the  articulating  surfaces,  and  enclosing  a  small  synovial 
membrane. 

In  the  eleventh  and  twelfth  ribs,  this  articulation  is  wonting. 

Aetion$,  The  movement  permitted  in  these  joints,  is  limited  to  a  slight  gliding 
motion  of  the  articular  surfaces  one  upon  the  other. 


I50  ARTICULATIONS. 

7.  Ahticulatiok  of  the  Cahtilaoes  of  toe  Rid3  with  tue  Sternux. 
The  articulation  of  the  curtilBgea  of  the  true  ribs  with  the  sternum  are  artiiro- 
dial  joints.     The  ligaments  connecting  them  are — 

Anterior  Coato-Steraal.  ' 

Posterior  Costo- Sternal. 

Capsular. 

Synovial  Membranes. 

Tho  Anterior  CotCa- Sternal  Ligament  (fig.  log)  is  a  broad  and  thin  memhmnoaa 

■  09.— Costo-Stemal,  Costo-Xiphoid,  and  Inter-oostal  Articulations.    Anterior  View. 
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ent  directions.  The  superior  fasciculi  ascend  obliquely,  the  inferior  pass  obliquely 
downwards,  and  the  middle  fasciculi  horizontally.  The  superficial  fibres  of  this 
ligament  are  the  longest;  they  intermingle  with  the  fibres  of  the  ligaments  above 
and  beneath  them,  with  those  of  the  opposite  side,  and  with  the  tendinous  fibres 
of  origin  of  the  Pectoralis  major;  forming  a  thick  fibrous  membrane,  which  covers 
the  surface  of  the  sternum,  but  is  more  distinct  at  the  lower  than  at  the  upper 
part. 

The  Posterior  Costo- Sternal  Ligament^  less  thick  and  distinct  than  the  ante- 
rior, is  composed  of  fibres  which  radiate  from  the  posterior  surface  of  the  sternal 
end  of  the  cartilages  of  the  true  ribs,  to  the  posterior  surface  of  the  sternum, 
becoming  blended  with  the  periosteum. 

The  Capsular  Ligament  surrounds  the  joints  formed  between  the  cartilages  of 
the  true  ribs  and  the  sternum.  It  is  very  thin,  intimately  blended  with  the 
anterior  and  posterior  ligaments,  and  strengthened  at  the  upper  and  lower  part  of 
the  articulation  by  a  few  fibres,  which  pass  from  the  cartilage  to  the  side  of  the 
sternum.     These  ligaments  protect  the  synovial  membranes. 

Synovial  Membranes.  The  cartilage  of  the  ^rst  rib  is  directly  continuous  with 
the  sternum,  the  synovial  membrane  being  absent.  The  cartilage  of  the  second 
rib  articulates  with  the  sternum  by  means  of  an  inter-articular  ligament,  attached 
by  one  extremity  to  the  ridge  which  separates  the  two  articular  facets  of  the 
cartilage  of  the  second  rib,  and  by  the  other  extremity  to  the  cartilage  which 
unites  the  first  and  second  pieces  of  the  sternum.  This  articulation  is  provided 
with  two  synovial  membranes.  That  of  the  third  rib  has  also  two  synovial  mem- 
branes; and  that  of  the  fourth,  fifth,  sixth,  and  seventh,  each  a  single  synovial 
membrane.  These  synovial  membranes  may  be  demonstrated  by  removing  a  thin 
section  from  the  anterior  surface  of  the  sternum  and  cartilages,  as  seen  in  the 
figure.  After  middle  life,  the  articular  surfaces  lose  their  polish,  become  rough- 
ened, and  the  synovial  membranes  appear  to  be  wanting.  In  old  age,  the  articu- 
lations do  not  exist,  the  cartilages  of  most  of  the  ribs  becoming  firmly  united  to 
the  sternum.  The  cartilage  of  the  seventh  rib,  and  occasionally  also  that  of  the 
sixth,  is  connected  to  the  anterior  surface  of  the  ensiform  appendix,  by  a  band  of 
ligamentous  fibres,  which  varies  in  length  and  breadth  in  dififerent  subjects.  It  is 
called  the  costO'Xiphoid  ligament. 

Actions,  The  movements  which  are  permitted  in  the  costo-stemal  articulations, 
are  limited  to  elevation  and  depression;  and  these  only  to  a  slight  extent. 

Akticulation  op  the  Cartilages  op  the  Ribs  with  each  other. 

The  cartilages  of  the  sixth,  seventh,  and  eighth  ribs  articulate,  by  their  lower 
borders,  with  the  corresponding  margin  of  the  adjoining  cartilages,  by  means  of  a 
small,  smooth,  oblong-shaped  facet.  Each  articulation  has  a  perfect  synovial 
membrane  enclosed  in  a  thin  capsular  ligament,  strengthened  externally  and 
internally  by  some  ligamentous  fibres  (intercostal  ligaments),  which  pass  from  one 
cartilage  to  the  other,  and  which  are  intimately  united  to  the  perichondrium. 
Sometimes  the  cartilage  of  the  fifth  rib,  more  rarely  that  of  the  ninth,  articulate, 
by  their  lower  borders,  with  the  corresponding  cartilages  by  small  oval  facets; 
more  frequently  they  are  connected  together  by  a  few  ligamentous  fibres.  Occa- 
sionally, the  articular  surfaces  above  mentioned  are  found  wanting. 

Articulation  op  the  Ribs  with  their  Cartilages. 

The  outer  extremity  of  each  costal  cartilage  is  received  into  a  depression  in 
the  sternal  end  of  the  ribs,  and  held  together  by  the  periosteum. 

8.  Ligaments  of  the  Sternum. 

The  first  and  second  pieces  of  the  Sternum  are  united  by  a  layer  of  cartilage 
which  rarely  ossifies,  except  at  an  advanced  period  of  life.  These  two  segments 
are  connected  by  an  anterior  and  posterior  ligament. 


iSa-  ARTICULATIONS. 

The  anterior  tlemal  ligament  consists  of  s  layer  of  fibres,  haviog  a  longi- 
tudinal direction;  they  blend  with  the  fibres  of  the  anterior  eoAto-etemal  lig»- 
ments  on  both  sides,  and  with  the  aponenrosis  of  origin  of  the  Pectoratis  miyor. 
This  lig-ament  is  rough,  irregular,  and  much  thicker  at  the  lower  than  at  the 
upper  part  of  thie  bone. 

The  potttrior  xtental  ligament  is  disposed  in  a  somewhat  eimtlar  manner  on 
the  posterior  surface  of  ihe  articulation. 

9.  Ahticdlatios  of  the  Pelvis  witb  the  Spine. 

The  ligaments  connecting  the  last  lumbar  vertebra  with  the  eacnun  are  similar 
to  those  which  connect  the  segments  of  the  spine  with  each  other,  viz.  i.  The  con- 
tinuation downwards  of  the  anterior  and  posterior  common  ligaments.  2.  The 
inter- vertebral  substance  connecting  the  flattened  oval  surfaces  of  the  two  bones, 
thus  forming  an  amphiarthrodial  joint.  3.  Ligamenta  subfiava,  connecting  the 
arch  of  the  last  lumbar  vertebra  with  the  posterior  border  of  (he  sacral  canal. 
4.  Capsular  ligaments  and  synovial  membranes  connecting  the  articulating  pro- 
cesses and  forming  a  doable  arthrodia.     5,  Inter*  and  supra-spinous  ligaments. 

The  two  proper  ligaments  connecting  tiie  pelvis  with  the  spine  are  the  lumbo- 
sacrat  amd  lumbo-iliac. 

1 10. — Articulations  of  PbIvib  and  Hip.    Anterior  View, 


"jsr 


The  l.timbo'taeral  Ligament  (fig.  i  lo)  Is  a  short,  thick,  triangular  fasciculus, 
cf  mi  I  ('('led  above  to  the  lower  and  front  part  of  the  transverse  process  of  the  last 
iiniiliHT  vertebra,  and  passing  obliquely  outwards,  is  attached  below  to  the  lateral 
■i(rl^(M>  of  the  base  of  the  sacrum;  becoming  blended  with  the  anterior  sacro-ilioc 
li||iiinf<nt.     This  ligament  is  in  relation  anteriorly  with  the  Psoas  muscle. 

Tlio  Lumfio-iliac  Ligament  (fig.  1 10)  passes  horizontally  outwards  from  the 
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apex  of  the  transverse  procesa  of  the  last  lumbar  vertebra,  to  that  portion  of  the 
crest  of  the  ilium  immediately  in  front  of  the  sacro-iliac  articulation.  It  ia  of  a 
triangular  form,  thick  and  narrow  internally,  broad  and  thinner  externally;  and  is 
in  relation,  in  front,  with  the  Psoas  musclo;  behind,  with  the  muscles  occupying 
the  vertebral  groove;    above,  with  the  Quadratus  lumborum. 

10,  Abticdlations  of  the  Pelvis. 

The  Ligaments  connecting  the  bones  of  the  pelvis  with  each  other  may  he 

divided  into  four  groups,      i.  Those  connecting  the  sacrum  and  ilium.     2.  Those 

passing  between  the  sacrum  and  ischium.     3,  Those  connecting  the  sacrum  and 

coccyx.    4.  Those  between  the  two  pubic  bones. 

I.  Articulatiok  of  ths  Sacruh  and  Ilium. 
The  sacro-iliac  articulation  is  an  amphiarthrodial  joint,  formed  between  the 
lateral  surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of  the 
articular  surfaces  is  covered  with  a  thin  plate  of  cartil^e,  thicker  on  the  sacrum 
than  on  the  ilium.  The  surfaces  of  these  cartilages  in  the  adult  ore  rough  and 
irregular,  and  separated  from  one  another  by  a  soft  yellow  pulpy  substance.  At 
an  early  period  of  life,  occasionally  in  the  adult,  and  in  the  female  during  preg- 

1 1 1.— Articulations  of  Pelvis  and  Hip.    Pooterior  View. 


nancy,  they  are  smooth  and  lined  by  a  delicate  synovial  membrane.  The  ligaments 
connecting  these  surfaces  are  the  anterior  and  posterior  sacro-iliac. 

The  Anterior  Sacro-iliac  Ligament  consists  of  nimierous  thin  ligamentous  bands, 
which  connect  the  anterior  surfaces  of  the  sacrum  and  ilium. 

The  Poilerior  Sacro-iliac  (fig.  in)  is  a  strong  interosseous  ligament,  situated 
in  the. deep  depression  between  the  sacrum  and  ilium  behind,  and  forming  the 
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The  InUr-articular  Fihro-Cartilage  connBts  of  two  oval-Bhftped  plates,  one 
covering  the  surface  of  each  sjmphfsiB  pubis.  They  vary  in  thickness  in 
different  subjects,  and  project  somewhat  beyond  the  level  of  the  bones,  espe- 
cially behind.  The  out«r  surface  of  each  is  firmly  connected  to  the  bone  by  a 
series  of  aipple-like  processes,  which  accurately  fit  within  corresponding  depres- 
sions on  the  osseous  surface.  Their  opposed  surfaces  are  connected,  in  the  greater 
part  of  their  extent,  by  an  interraediale  fibrous  elastic- tissue;  and  by  their  cir- 
cumference to  the  various  ligaments  surrounding  the  joint.  An  interspace  is  tefit 
between  the  two  plates  at  the  uppra  and  back  part  of  the  articulation,  where  tha 
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fibrous-tissue  is  deficient,  and  the  surface  of  the  fibro-cartilage  lined  by  epithelium. 
This  space  is  found  at  all  periods  of  life,  both  in  the  male  and  femiJe;  but  it  ia 
larger  in  the  latter,  especially  during  pregnancy,  and  after  parturition.  It  is 
most  frequently  limited  to  the  upper  and  back  part  of  the  joint;  but  it  occasion- 
ally reaches  to  the  front,  and  may  extend  the  entire  length  of  the  cartilages. 
This  structure  may  be  easily  demonstrated,  by  making  a  vertical  section  of  the 
symphysis  pubis  near  its  posterior  surface. 

The  Obturator  Ligament  is  a  dense  membranous  layer,  consisting  of  fibres 
which  interlace  in  various  directions.  It  is  attached  to  the  circumference  of  the 
obturator  foramen,  which  it  closes  completely,  except  at  its  upper  and  outer  part, 
where  a  small  oval  canal  is  left  for  the  passage  of  the  obturator  vessels  and  nerve. 
It  is  in  relation,  in  front,  with  the  Obturator  extemus;  behind,  with  the  Obtura- 
tor intemuB;  both  of  which  muscles  are  in  part  attached  to  it. 

ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  articulations  of  the  Upper  Extremity  may  be  arranged  into  the  following 
groups: — I.  Stemo>elavicuIar  articulation.  2.  Scapulo-ctavicutar  articulation. 
3.  Ligaments  of  the  Scapula.  4.  Shoulder-joint.  5.  Elbow-joint.  6.  Radio- 
ulnar articulation.  7.  Wrist-joint.  8.  Articulation  of  the  Carpal  bones.  9. 
Carpo-metacarpal  articulation.  10.  Me tacarpo- phalangeal  articulation.  11.  Arti- 
culation of  the  Phalanges. 

I.  Stehno-Clavicclab  Articulation. 

The  Stemo- Clavicular  is  an  arthrodial  joint.     The  parts  entering  into  its 

formation  are  the  sternal  end  of  the  clavicle,  the  upper  and  lateral  part  of  the 
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joints  between  the  bodies  of  the  vertebras,  and  is  connected  by  similar  ligaments. 
Thej  are  the 

Anterior  Sacro-Coccjgeal. 

Posterior  Sacro-Coccygeal. 

Inter-articular  Fibro-Cartilage. 

The  Anterior  Sacro-Coccygeal  Ligament  consists  of  a  few  irregular  fibres, 
which  descend  from  the  anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx, 
becoming  blended  with  the  periosteum. 

The  Posterior  Sa^yro- Coccygeal  Ligament  is  a  flat  band  of  ligamentous  fibres, 
of  a  pearly  tint,  which  arises  from  the  margin  of  the  lower  orifice  of  the  sacral 
canal,  and  descends  to  be  inserted  into  the  posterior  surface  of  the  coccyx.  This 
ligament  completes  the  lower  and  back  part  of  the  sacral  canal.  Its  superficial  fibres 
are  much  longer  than  the  deep-seated;  the  latter  extend  from  the  apex  of  the  sacrum 
to  the  upper  comua  of  the  coccyx.  Anteriorly,  it  is  in  relation  with  the  arach- 
noid membrane  of  the  sacral  canal,  a  portion  of  the  sacrum,  and  almost  the  whole 
of  the  posterior  surface  of  the  coccyx;  posteriorly,  with  some  aponeurotic  fibres 
from  the  Gluteus  maximus. 

An  Inter-articular  Fibro-Cartilage  is  interposed  between  the  contiguous  sur- 
faces of  the  sacrum  and  coccyx;  it  difiers  from  that  interposed  between  the  bodies 
of  the  vertebne,  in  being  thinner,  and  its  central  part  more  firm  in  texture.  It  is 
somewhat  thicker  in  front  and  behind,  than  at  the  sides.  Occasionally  a  synovial 
membrane  is  found  where  the  coccyx  is  freely  movable,  which  is  more  especially 
the  case  during  pregnancy. 

The  different  segments  of  the  coccyx  are  connected  together  by  an  extension 
downwards  of  the  anterior  and  posterior  sacro-coccygeal  ligaments,  a  thin  annular 
disc  of  fibro-cartilage  being  interposed  between  each  of  the  bones.  In  the  adult 
male,  all  the  pieces  become  ossified;  but  in  the  female,  this  does  not  commonly 
occur  until  a  later  period  of  life.  The  separate  segments  of  the  coccyx  are  first 
united,  and  at  a  more  advanced  age  the  joint  between  the  sacrum  and  the 
coccyx. 

Actions,  The  movements  which  take  place  between  the  sacrum  and  coccyx, 
and  between  the  different  pieces  of  the  latter  bone,  are  slightly  forwards  and  back- 
wards; they  are  very  limited.     Their  mobility  increases  during  pregnancy. 

4.  Articulation  of  the  Pubes. 

The  articulation  between  the  ossa  pubis  is  an  amphiarthrodial  joint,  formed  by 
the  junction  of  the  two  oval  surfaces  wiiich  have  received  the  name  of  the  sym- 
physis.    The  ligaments  of  this  articulation  are  the 

Anterior  Pubic.  Posterior  Pubic. 

Superior  Pubic.  Sub-Pubic. 

Inter-articular  Fibro-Cartilage. 

The  Anterior  Pubic  Ligament  consists  of  several  superimposed  layers,  which 
pass  across  the  anterior  surface  of  the  articulation.  The  superficial  fibres  pasd 
obliquely  from  one  bone  to  the  other,  decussating  and  forming  an  interlacement 
with  the  fibres  of  the  aponeurosis  of  the  External  oblique  muscle.  The  deep 
fibres  pass  transversely  across  the  symphysis,  and  are  blended  with  the  inter- 
articular  fibro-cartilage. 

The  Posterior  Pubic  Ligament  consists  of  a  few  thin,  scattered  fibres,  which 
unite  the  two  pubic  bones  posteriorly. 

The  Superior  Pubic  Ligament  is  a  band  of  fibres,  which  connects  together  the 
two  pubic  bones  superiorly. 

The  Sub-Pubic  Ligament  is  a  thick,  triangular  arch  of  ligamentous  fibres,  con- 
necting together  the  two  pubic  bones  below,  and  forming  the  upper  boundary  of 
the  pubic  arch.  Above,  it  is  blended  with  the  inter-articular  fibro-cartilage; 
laterally,  with  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish  colour,  closely 
connected,  and  have  an  arched  direction. 
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The  Inter-artieular  Fibro- Cartilage  consists  of  two  oval-eliBped  plates,  one 
covering  the  surface  of  each  STmphjsia  pubis.  Thej  vary  in  thickness  in 
different  subjects,  and  project  somewhat  beyond  the  level  of  the  bones,  espe- 
cially behind.  The  outer  surface  of  each  is  firmly  connected  to  the  bone  by  a 
series  of  nipple-like  processes,  which  accurately  fit  within  corresponding  depres- 
sions on  the  osseous  surface.  Their  opposed  surfaces  ore  connected,  in  the  greater 
part  of  their  extent,  by  an  intermediate  fibrous  elastic- tissue;  and  by  their  cir- 
cumference to  the  various  ligaments  surrounding  the  joint.  An  interspace  is  left 
between  the  two  plates  at  the  upper  and  back  part  of  the  articulation,  where  the 
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fibrous-tissue  is  deficient,  and  the  surface  of  the  fibro-cartilogc  lined  by  epithelium. 
This  space  is  found  at  all  periods  of  life,  both  in  the  mole  and  female:  hut  it  is 
larger  in  the  latter,  especially  during  pregnancy,  and  aiU'r  parturition.  It  is 
moat  frequently  limited  to  the  upper  and  back  part  of  the  joint;  but  it  occasion- 
ally reaches  to  the  front,  and  may  extend  the  entire  length  of  the  cartilages. 
This  structure  may  be  easily  demonstrated,  by  making  a  vertical  section  of  the 
symphysis  pubis  near  its  posterior  surface. 

The  Obturator  Ligament  is  a  dense  membranous  layer,  consisting  of  fibres 
which  interlace  in  various  directions.  It  is  attached  to  the  circumference  of  the 
obturator  foramen,  which  it  closes  completely,  except  at  its  upper  and  outer  part, 
where  a  small  oval  canal  is  left  for  the  passage  of  the  obturator  vessels  and  nerve. 
It  is  in  relation,  in  front,  with  the  Obturator  extemus;  behind,  with  the  Obtura- 
tor intemus;  both  of  which  musclee  are  in  part  attached  to  it. 

ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  articulations  of  the  Upper  Extremity  may  be  arranged  into  the  following 
groups: — I.  S tern o- clavicular  articulation,  2.  Scapulo-clavicular  articulation. 
3.  Ligaments  of  the  Scapula.  4.  Shoulder-joint.  5,  Elbow-joint.  6.  Radio- 
ulnar  articulation.  7.  Wrist-joiut.  S.  Articulation  of  the  Carpal  bones.  9. 
Corpo-metacarpal  articulation.  10.  Metacarpo-phalangeol  articulation.  II.  Arti- 
culation of  the  Phalanges. 

I.  Stesho-Clavicdlab  Aeticulation. 

The   Stemo- Clavicular  is  an   arthrodial  joint.     The  parts  entering  into   Iti 

formation  are  the  stomal  end  of  the  clavicle,  the  upper  and  lateral  port  of  the 
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fipBt  piece  of  the  sternum,  and  the  cartilage  of  th«  first  rib.     The  articular  surface 
of  the  daricle  is  much  longer  than  that  of  the  Btemum,  and  invested  with  a 

1 1  ].-^temo-Clavicular  Articulation.    Anterior  View. 


la^er  of  cartilage,  which  is  considerably  tLicker  than  that  on  the  latter  bone. 
The  ligaments  of  this  joint  are  the 

Anterior  Sterao-Clavicular.  CoBto-Clavicular  (rhomboid). 

Posterior  Stem o- Clavicular.  Inter-Articular  Fibro- Cartilage. 

Inter-Clavicular.  Two  Synovial  Membranes. 

The  Anterior  Stemo- Clavicular  Ligament  is  a  broad  band  of  ligamentous 
fibres,  which  covers  the  anterior  surface  of  the  articulation,  being  attached,  above, 
to  the  upper  and  front  part  of  the  inner  extremity  of  the  clavicle;  and,  passing 
obliquely  downwards  and  inwards,  is  attached,  below,  to  the  front  and  upper  part 
of  the  first  piece  of  the  sternum.  This  ligament  is  covered  anteriorly  by  the 
sternal  portion  of  the  Sterno-cleido-mastoid  and  the  integument;  behind,  it  18  in 
relation  with  the  inter-articular  fibro- cartilage  and  the  two  synovial  membranes. 

The  Potterior  Stemo- Clavicular  Ligament  is  a  brood  band  of  fibres,  which 
covers  the  posterior  surface  of  the  articulation,  being  attached,  above,  to  the  pos- 
terior part  of  the  inner  extremity  of  the  clavicle;  and,  passing  obliquely  down- 
wards and  inwards,  to  be  connected,  below,  to  the  posterior  and  upper  part  of  the 
sternum.  It  is  in  relation,  in  front,  with  the  inter-articular  fibro- cartilage  and 
synovial  membranes;  behind,  with  the  Stemo-hyoid  and  Stemo-thyroid  tnnscles. 

The  Inter- Clavicular  Ligament  is  a  Rattened  ligamentous  tiand,  which  varies 
considerably  in  form  and  site  in  difierent  individuals;  it  passes  from  the  superior 
part  of  the  inner  extremity  of  one  clavicle  to  the  other,  and  is  closely  attached  to 
the  upper  margin  of  the  sternum.  It  is  in  relation,  in  Iront,  with  the  integu- 
ment; behind,  with  the  Stemo-thyroid  muscles. 

The  Cotto- Clavicular  Ligament  {rhomboid)  is  a  short,  flat,  and  strong  band  of 
ligamentous  fibres  of  a  rhomboid  form,  attached,  below,  to  the  upper  and  inner 
part  of  the  cartilage  of  the  first  rib;  and,  ascending  obliquely  backwards  and  out- 
wards, to  be  attached,  above,  to  the  rhomboid  depression  on  the  under  surface 
of  the  inner  extremity  of  the  clavicle.  It  is  in  relation,  in  front,  with  the  tendon 
of  origin  of  the  Subclavius;  behind,  with  the  subclavian  vein. 

The  Inter-articular  Fibro- Cartilage  is  a  flat  and  nearly  circular  disc,  inter- 
posed between  the  articulating  surfaces  of  the  sternum  and  clavicle.  It  is  attached 
above,  to  the  upper  and  posterior  border  of  the  clavicle;  below,  te  the  cartilage  of 
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the  Supra-spinatuB  muscle,  a  bursa  being  interposed.  Its  anterior  border  is  con- 
tinuous with  a  dense  cellular  lamina  that  passes  beneath  the  deltoid  upon  the 
tendons  of  the  Supra-  and  Infra-spinati  muscles. 

The  Transverse  or  Corcmoid  Ligament^  is  a  thin  and  flat  fasciculus,  narrower 
at  the  middle  than  at  the  extremities,  attached  by  one  end  to  the  base  of  the  cora- 
coid  process,  and  by  the  other,  to  the  inner  extremity  of  the  scapular  notch,  which 
it  converts  into  a  foramen;  The  supra-scapular  nerve  passes  through  this  foramen, 
its  accompanying  vessels  above  it. 

4.  Shoulder  Joint. 

The  Shoulder  is  an  enarthrodial  or  ball  and  socket  joint.  The  bones  en- 
tering into  its  formation  are  the  large  globular  head  of  the  humerus,  which  is 
received  into  the  shallow  glenoid  cavity  of  the  scapula,  an  arrangement  which 
permits  of  very  considerable  movement,  whilst  the  joint  itself  is  protected  against 
displacement  by  the  strong  ligaments  and  tendons  which  surround  it,  and  above  by 
an  arched  vaults  formed  by  the  under  surface  of  the  coracoid  and  acromion  processes, 
and  the  coraco-acromion  ligament.  The  two  articular  surfaces  are  covered  by  a 
layer  of  cartilage,  which  on  the  head  of  the  humerus  is  thicker  at  the  centre  than 
at  the  circumference,  the  reverse  being  observed  in  the  glenoid  cavity.  Its  liga- 
ments are  the 

Capsular.  Glenoid. 

Coraco-humeral.  Synovial  Membrane. 

The  Capsular  Ligament  completely  encircles  this  articulation;  being  attached, 
above,  to  the  circumference  of  the  glenoid  cavity  beyond  the  glenoid  ligament;  below, 
to  the  margin  of  the  neck  of  the  humerus,  approaching  nearer  to  the  articular  carti- 
lage above,  than  in  the  rest  of  its  extent.  It  is  thicker  above  than  below,  remark- 
ably loose  and  lax,  and  much  larger  and  longer  than  is  necessary  to  keep  the  bones 
in  contact,  allowing  them  to  be  separated  from  each  other  more  than  an  inch,  an 
evident  provision  for  that  extreme  freedom  of  movement  which  is  peculiar  to 
this  articulation.  Its  external  surface  is  strengthened  above  by  the  Supra  spi- 
natus;  above  and  internally  by  the  coraco-humeral  ligament;  below,  where  it  is 
thin  and  weak,  the  long  tendon  of  the  Triceps  is  separated  from  it  by  a  little  loose 
areolar  tissue;  externally  the  tendons  of  the  Infra- spinatus  and  Teres  minor  are 
firmly  attached  to  it;  and  intemaUy,  the  tendon  of  the  Sub-scapularis.  The  cap- 
sular ligament  usually  presents  three  openings;  one  at  its  inner  side,  partially 
filled  up  by  the  tendon  of  the  Sub-scapularis;  it  establishes  a  conmiunication  be- 
tween the  synovial  membrane  of  the  joint,  and  a  bursa  beneath  the  tendon  of  that 
muscle;  a  second,  not  constant,  at  its  external  part,  where  a  communication 
exists  between  the  joint  and  a  bursal  sac  belonging  to  the  Infra-spinatus  muscle. 
The  third  is  seen  in  the  lower  border  of  the  ligament,  between  the  two  tuberosities, 
for  the  passage  of  the  tendon  of  the  Biceps  muscle. 

The  Coraco-humeral  or  Accessory  Ligament^  is  a  broad  band  which  strengthens 
the  upper  and  inner  part  of  the  capsular  ligament.  It  arises  from  the  outer  border 
of  the  coracoid  process,  and  descends  obliquely  downwards  and  outwards  to  the 
anterior  part  of  the  great  tuberosity  of  the  humerus,  being  blended  with  the  tendon 
of  the  Supra-spinatus  muscle.  This  ligament  is  intimately  united  to  the  capsular 
in  the  greater  part  of  its  extent. 

The  Glenoid  Ligament  is  a  fibro-cartilaginous  band  attached  around  the  margin 
of  the  glenoid  cavity.  It  is  triangular  on  section,  the  thickest  portion  being  fixed  to 
the  circumference  of  the  cavity,  the  free  edge  being  thin  and  sharp.  It  appears 
to  be  mainly  formed  of  the  fibres  of  the  long  tendon  of  the  Biceps  muscle,  bifur- 
cating at  the  upper  part  of  the  glenoid  cavity  into  two  fasciculi,  which  encircle 
its  margin  and  unite  at  its  lower  part.  This  ligament  deepens  the  cavity  for  articu- 
lation, and  protects  the  edges  ofthe  bone.  It  is  lined  by  ^e  synovial  membrane. 

The  Synovial  Membrane  lines  the  glenoid  cavity  and  the  fibro-cartilaginous  rim 
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snrrounding  it;  it  is  then  refiected  over  the  internal  surface  of  the  capaular  liga- 
ment, lines  the  lower  part  and  sides  of  the  neck  of  the  humerus,  and  is  con- 
tinued over  the  cartilage  covering  the  head  of  this  bone.  The  long  tendon  of  the 
Biceps  muscle  which  passes  through  the  joint,  is  enclosed  in  a  tubular  sheath  of 
synovial  membrane,  which  is  reflected  upon  it  at  the  point  where  it  perforates  the 
capsule,  and  is  continued  around  it  as  for  as  the  summit  of  the  glenoid  cavity, 
where  it  is  continuous  with  that  portion  of  the  membrane  which  covers  its  surface. 
The  tendon  of  the  Biceps  is  thus  enabled  to  traverse  the  articulation,  but  is  not 
contained  in  the  interior  of  the  synovial  cavity.  The  synovial  membrane  commu- 
nicates with  a  large  bursal  sac  beneath  the  tendon  of  the  Sub-scapularis,  by  an 
opening  at  the  inner  side  of  the  capsular  ligament;  it  also  occasionally  communi- 
cates with  another  bursal  sac,  beneath  the  tendon  of  the  Infra-spinatus,  through  an 
orifice  M  its  upper  part.  A  third  bursal  sac,  which  does  not  communicate  with 
the  joint  is  placed  between  the  under  surface  of  the  deltoid  and  the  outer  surface 
of  the  capsule. 

The  Muscles  in  relation  with  this  joint  are,  above,  the  Supra-spinatus;  below, 
the  long  tendon  of  the  Triceps;  internally,  the  Sub-scapularis;  externally,  the  Infra- 
spinatus and  Teres  minor;  within,  the  long  tendon  of  the  Biceps.  The  Deltoid  is 
placed  most  externally,  and  covers  the  articulation  on  its  outer  side,  and  in  front 
and  behind. 

The  Arteries  supplying  this  joint  are  articular  branches  of  the  anterior  and 
posterior  circumflex,  and  supra-scapular. 

The  Nerves  are  derived  ftom  the  cir-  , ,  ^_j^  Elbow  Joint,  showing  Anterior 
cnmflex  and  supra-scapuhir.  and  Internal  Ligaments. 

Aetiom.  The  shoulder  joint  is  capable 
of  movement  in  almost  any  direction,  for- 
wards, backwards,  abduction,  adduction, 
circumduotioD,  and  rotation. 

5.  Elbow  Joint. 
The  Elbow  is  a  ginglymoid  or  hinge 
joint.  The  bones  entering  into  its  forma- 
tion are  the  trochlear  surface  of  the 
humems,  which  is  received  in  the  greater 
sigmoid  cavity  of  the  ulna,  and  admits 
of  the  movements  peculiar  to  this  joint, 
those  of  flexion  and  extension,  whilst  the 
cup-shaped  depression  of  the  head  of  the 
radius  articulates  with  the  radial  tubero- 
sity of  the  humerus,  its  circumference  with 
the  lesser  sigmoid  cavity  of  the  ulna,  al- 
lowing of  the  movement  of  rotation  of  the 
radius  on  the  ulna,  the  chief  action  of  the 
superior  radio-ulnar  articulation.  These 
various  articular  surfaces  are  covered  with 
a  thin  layer  of  cartilage,  and  connected 
together  by  the  following  ligaments. 

Anterior  Ligament. 

Posterior  Ligament. 

Internal  Lateral. 

External  Lateral. 

Synovial  Membrane. 

The  Anterior  Ligament  (fig.  1 15)  is  a 

broad  and  thin  membranous  layer,  which 

covers  the  anterior  surface  of  the  joint. 

It  is  attached  to  the  humerus  immediately 
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above  the  cotxmoid  foBsa;  below,  to  tbe  anterior  surface  of  the  coronoid  process  of 
the  ulna  and  orbicular  ligament,  being  conttnuoua  on  each  side  with  the  lateral 
ligaments.  Its  Buperficial  or  obliqae  fibres  pass  from  the  internal  tuberosity  of 
the  humerus  outwards  to  the  orbicular  ligament.  The  middle  fibres,  vertical 
in  direction,  pass  from  the  upper  part  of  the  coronoid  depression,  and  become 
blended  with  the  preceding.  A  third,  or  transverse  set,  intersect  these  at  right 
angles.  This  ligament  is  in  relation,  in  front,  with  the  Brachialia  anticus;  behind, 
with  the  synovial  membrane. 

The  Pbtlerior  Ligament  is  a  thin  and  loose  membranous  fold,  attached,  above, 
to  the  lower  end  of  the  hnmerus,  immediately  above  the  olecranon  depression; 
betow,  to  the  margin  of  the  olecranon.  The  superficial  or  transverse  fibres  pass 
between  the  adjacent  margins  of  the  olecranon  fossa.  The  deeper  portion  consiets 
of  vertical  fibres,  which  pass  from  the  upper  part  of  the  olecranon  fossa  to  the 
margin  of  the  olecranon.  This  ligament  is  in  relation,  behind,  with  the  t«ndon  of 
the  Triceps  and  Anconeus;  in  front,  with  the  synovial  membrane. 

The  Iniemal  Lateral  Ugamenl  is  a  thick  triangular  band  of  ligamentous 
fibres,  consisting  of  two  distinct  portions,  an  anterior  and  posterior.  The  ante- 
rior portion,  directed  obliquely  forwards,  is  attached,  above,  by  its  apex,  to 
the  front  part  of  the  internal  condyle  of  the  humerus;  and,  below,  by  its  broad 
base  to  the  inner  margin  of  the  coronoid  process.  The  potterior  portion,  also  of 
triangular  form,  is  attached,  above,  by  its  apex  to  the  lower  and  back  part  of  the 
internal  condyle;  below,  to  the  inner  margin  of  the  olecranon.  This  ligament  is 
in  relation,  internally,  with  the  Triceps  and  Flexor  carpi  ulnaris  muscles  and  the 

The  External  Lateral  Ligament  (fig.  1 16)  is  a  short  and  narrow  fibrous  fasci- 
culus, less  distinct  than  the  internal,  attached, 
ii6.— Left  Elbow-Joint,aliewingPos-  above,  to  the  external  condyle  of  the  hume- 
terior  and  External  Ligaments.  rus;  below,  to  the  orbicular  ligament,  some 
of  its  most  posterior  fibres  passing  over  that 
ligament  to  be  inserted  into  the  oul£r  margin 
of  the  greater  sigmoid  cavity.  This  ligament 
is  intimately  blended  with  the  tendon  of  origin 
of  the  Supinator  brevis  muscle. 

The  Synovial  Membrane  is  very  extensive. 
It  covers  the  articular  surface  of  the  humerus 
and  lines  the  coronoid  and  olecranon  depres- 
sions on  that  bone;  from  these  points,  it  ie 
reflected  over  the  anterior,  posterior  and  lateral 
ligaments;  lines  the  greater  sigmoid  cavity,  the 
concave  depression  on  the  head  of  the  radius; 
and  forms  a  pouch  between  the  lesser  sigmoid 
'  cavity,  the  internal  surface  of  the  annular  liga- 
ment, and  the  circumference  of  the  radius. 

The  Muaclea  in  relation  with  this  joint  are, 
in  front,  tbe  Brachialis  anticus;  behind,  the 
Triceps  and  Anconeus;  externally,  the  Supina- 
tor brevis,  and  the  common  tendon  of  origin  t>f 
the  Extensor  muscles;  internally,  the  common 
tendon  of  origin  of  the  Flexor  muscles,  the 
Flexor  carpi  ulnaris,  and  ulnar  nerve. 

The  Arterie*  supplying  this  joint  are  derived 
from  the  communicating  branches  between  the 
superior  profunda,  inferior  profunda,  and  ana- 
stomatic  branches  of  the  Brachial,  with  the 
anterior,  posterior  and  interosseous  recurrent 
branches  of  the  Ulnar,  and  tbe  recurrent  branch 
of  tbe  Radial.  These  vessels  form  a  complete 
chain  of  inosculation  around  this  joint. 
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The  Nervet  are  derived  from  the  tilnar,  as  it  passes  between  the  internal  condyle 
and  the  olecranon. 

Actions.  The  elbow  is  one  of  the  most  perfect  hinge-joints  in  the  body;  its 
movements  are  consequently  limited  to  flexion  and  extension,  the  exact  apposition 
of  the  articular  surfaces  preventing  the  least  lateral  motion.  The  movement  of 
flexion  is  limited  by  the  coronoid  process,  and  that  of  extension  by  the  olecranon 
process. 

6.  Radio-Ulnab  Abticulations. 

The  articulation  of  the  radius  with  the  ulna  is  eflected  by  ligaments,  which 
connect  together  both  extremities  as  well  as  the  centre  of  these  bones.  They  may, 
consequently,  be  subdivided  into  three  sets:  i,  the  superior  radio-ulnar;  2,  the 
middle  radio-ulnar;  and,  3,  the  inferior  radio-ulnar  articulations. 

1.  Superior  Radio-Ulnab  Articulation. 

This  articulation  is  a  lateral  gingljrmoid  joint.  The  bones  entering  into  its 
formation  are  the  inner  side  of  the  circumference  of  the  head  of  the  radius,  which 
is  received  into  the  lesser  sigmoid  cavity  of  the  ulna.  These  surfaces  are  covered 
with  cartilage,  and  invested  with  a  duplicature  of  synovial  membrane,  continuous 
with  that  which  lines  the  elbow-joint.     Its  only  ligament  is 

The  Annular  or  Orbicular. 

The  Orbicular  Ligamenii&g.  II 6)  is  a  strong  flat  band  of  ligamentous  fibres,  which 
surrounds  the  head  of  the  radius,  and  retains  it  in  firm  connection  with  the  lesser 
sigmoid  cavity  of  the  ulna.  It  forms  about  three-fourths  of  a  fibrous  ring,  attached 
by  each  end  to  the  extremities  of  this  cavity,  and  is  broader  at  the  upper  part  of 
its  circumference  than  below,  which  serves  to  hold  the  head  of  the  radius  more 
securely  in  its  position.  Its  outer  surface  is  strengthened  by  the  external  lateral 
ligament  and  afibrds  partial  origin  to  the  Supinator  brevis  muscle.  Its  internal 
surffMce  is  smooth,  and  lined  by  the  synovial  membrane  of  the  elbow-joint. 

Actions.  The  movement  which  takes  place  in  this  articulation  is  limited  to  rota- 
tion of  the  inner  part  of  the  head  of  the  radius  within  the  orbicular  ligament,  and 
upon  the  lesser  sigmoid  cavity  of  the  ulna;  rotation  forwards  being  called  prona- 
tion;  rotation  backward,  supination. 

2.  Middle  Radio-Ulnar  Articulation. 

The  interval  between  the  radius  and  ulna  in  the  middle  of  the  forearm  is  occu- 
pied by  two  ligaments. 

Oblique.  Interosseous. 

The  Oblique  or  Round  Ligament  (fig.  115)  is  a  small  round  fibrous  cord,  which 
extends  obliquely  downwards  and  outwards,  from  the  tubercle  of  the  ulna  at  the 
base  of  the  coronoid  process,  to  the  radius  a  little  below  the  bicipital  tuberosity. 
Its  fibres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligament;  and 
it  appears  to  be  placed  as  a  substitute  for  it  in  the  upper  part  of  the  interosseous 
intervaL 

The  Interosseous  Ligament  is  a  broad  and  thin  plane  of  aponeurotic  fibres,  de- 
scending obliquely  downwards  and  inwards,  from  the  interosseous  ridge  on  the 
radius  to  that  on  the  ulna.  It  is  deficient  above,  commencing  about  an  inch  be- 
neath the  tubercle  of  the  radius;  broader  in  the  middle  than  at  either  extremity; 
and  presents  an  oval  aperture  just  above  its  lower  margin  for  the  passage  of  the 
anterior  interosseous  vessels  to  the  back  of  the  forearm.  This  ligament  serves  to 
connect  the  bones,  and  to  increase  the  extent  of  surface  for  the  attachment  of  the 
deep  muscles.  Between  its  upper  border  and  the  oblique  ligament  an  interval 
exists,  dirough  which  the  posterior  interosseous  vessels  pass.  Two  or  three  ^"^ 
bands  are  occasionally  found  on  the  posterior  surface  of  this  membrane 

M  2 
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descend  obliquely  from  the  ulna  towards  the  radius,  and  which  have  consequently 
a  direction  contrary  to  that  of  the  other  fibres.  It  is  in  relation,  in  fronts  by  its 
upper  three-fourths  (radial  margin)  with  the  Flexor  longns  pollicis  (ulnar  margin), 
with  the  Flexor  profundus  digitorum  (lying  upon  the  interval  between  which  are 
the  anterior  interosseous  vessels  and  nerve),  by  its  lower  fourth  with  the  Pronator 
quadratus;  behind^  with  the  Supinator  brevis,  Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis,  Extensor  secundi  intemodii  pollicis,  Elxtensor 
indicis;  and,  near  the  wrist,  with  the  anterior  interosseous  artery  and  posterior 
interosseous  nerve. 

3.  Inferior  Radio-Ulnar  Articulation. 

This  is  a  lateral  ginglymoid  joint,  formed  by  the  head  of  the  ulna  being  received 
into  the  sigmoid  cavity  at  the  inner  side  of  the  lower  end  of  the  radius.  The 
articular  surfaces  are  invested  by  a  thin  layer  of  cartilage,  and  connected  together 
by  the  following  ligaments. 

Anterior  radio-ulnar. 

Posterior  radio-ulnar. 

Triangular  Inter-articular  Fibro-cartilage. 

Synovial  Membrane. 

The  Anterior  Radio-ulnar  Ligament  (fig.  1 17)  is  a  narrow  band  of  fibres,  ex- 
tending from  the  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  ante- 
rior surface  of  the  head  of  the  ulna. 

The  Posterior  Radio-ulnar  Ligament  (9g.  118)  extends  between  the  same 
points  on  the  posterior  surface  of  die  articulation. 

The  Inter-articular  Fibro-cartilage  {^g,  1 19)  is  a  thick  fibro-cartilaginous  lamella, 
of  a  triangular  form,  placed  transversely,  completing  the  wrist-joint,  and  binding 
the  lower  ends  of  the  radius  and  ulna  firmly  together.  Its  circumference  is  more 
dense  than  its  centre,  which  is  thin  and  occasionally  perforated;  and  it  is  thinner 
and  broader  externally  than  internally.  It  is  attached  by  its  apex  to  a  depres- 
sion which  separates  the  styloid  process  of  the  ulna  from  the  head  of  that  bone; 
by  its  base,  which  is  thin,  to  the  prominent  edge  of  the  radius,  which  sepa- 
rates the  sigmoid  cavity  from  the  carpal  articulating  surface,  and  by  its  anterior 
and  posterior  margins  to  the  ligaments  of  the  radio-carpal  articulation.  Its 
upper  surfacCy  smooth  and  concave,  is  contiguous  with  the  head  of  the  ulna;  its 
under  surface^  also  concave  and  smooth,  with  the  cuneiform  bone.  Both  surfaces 
are  lined  by  a  synovial  membrane:  the  superior  surface,  by  one  peculiar  to  the 
radio-ulnar  articulation;  the  inferior  surface,  by  the  synovial  membrane  of  the 
wrist. 

The  Synovial  Membrane  of  this  articulation  has  been  called,  from  its  extreme 
looseness,  the  membrana  sacciformis;  it  covers  the  articular  surface  of  the  head 
of  the  ulna,  and  where  reflected  from  this  bone  on  to  the  radius,  forms  a  very  loose 
cul-de-sac;  from  the  radius  it  is  continued  over  the  upper  surface  of  the  fibro- 
cartilage.  The  quantity  of  synovia  which  it  contains  is  usually  considerable. 
When  the  fibro-cartilage  is  perforated,  this  synovial  membrane  is  continuous  with 
that  which  lines  the  wrist-joint. 

Actions.  The  movement  which  occurs  in  the  inferior  radio-ulnar  articulation  is 
just  the  inverse  of  that  which  takes  place  between  the  two  bones  above;  it  is  limited 
to  rotation  of  the  radius  around  the  head  of  the  nlna;  rotation  forwards  being 
termed  pronation^  rotation  backwards  supination.  In  pronation,  the  sigmoid  cavity 
glides  forward  on  the  articular  edge  of  the  ulna;  in  supination,  it  rolls  in  the 
opposite  direction,  the  extent  of  these  movements  being  limited  by  the  anterior 
and  posterior  ligaments. 

7.  Wrist  Joint. 

The  f Frist  presents  most  of  the  characters  of  an  enarthrodial  joint.  The  parts 
entering  into  its  formation  are  the  lower  end  of  the  radius,  and  under  surface 
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of  the  triangular  interarticular  fibro-cartilage,  above;  and  the  scaphoid,  Bemilimar, 
and  cuneiform  bones  below.    The  articular  surfaces  of  the  radius  and  interarticular 


fibro-cartilage  form  a  tranaversel 
divided  into  two  parts  by  a  Un 
together  with  the  interarticular 


bone.     The  tbree  carpal  bones  ai 
snrfaee,  which  is  received  into  thi 
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of  this  articnlatioii  are  eore^ed  with  cartilage,  and  connected  together  bj  the 
following  ligaments. 

External  Lateral.  Anterior. 

Internal  Lateral.  Posterior. 

Synovial  Membrane. 

The  External  Lateral  Ligament  extends  from  the  summit  of  the  styloid  pro- 
cess of  the  radias  to  the  outer  side  of  the  scaphoid,  some  of  its  fibres  being 
prolonged  to  the  trapezium  and  annular  ligament. 

The  Internal  Lateral  Ligament  is  a  rounded  cord,  attached,  above,  to  the  ex- 
tremity of  the  styloid  process  of  the  ulna;  below,  it  divides  into  two  fasciculi, 
which  are  attached,  one  to  the  inner  side  of  the  cuneiform  bone,  the  other  to  the 
pisiform  bone  and  annular  ligament. 

The  Anterior  Ligament  is  a  broad  membranous  band,  consisting  of  three  fasci- 
culi, attached,  above,  to  the  anterior  margin  of  the  lower  end  of  the  radius,  its 
styloid  process,  and  the  ulna;  its  fibres  pass  downwards  and  inwards,  to  be 
inserted  into  the  anterior  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones. 
This  ligament  is  perforated  by  numerous  apertures  for  the  passage  of  vessels,  and 
is  in  relation,  in  front,  with  itkQ  tendons  of  the  Flexor  profundus  digitorum  and 
Flexor  longus  pollicis;  behind,  with  the  synovial  membrane  of  the  wrist-joint. 

The  Posterior  Ligament^  less  thick  and  strong  than  the  anterior,  is  attached, 
above,  to  the  posterior  border  of  the  lower  end  of  the  radius;  its  fibres  descend 
obliquely  downwards  and  inwards  to  be  attached  to  the  posterior  surface  of  the 
scaphoid,  semilunar,  and  cuneiform  bones,  its  fibres  being  continuous  with  those 
of  the  dorsal  carpal  ligaments.  This  ligament  is  in  relation,  behind,  with  the 
extensor  tendons  of  the  fingers;  in  fronts  with  the  synovial  membrane  of  the 
wrist. 

The  Synovial  Membrane  lines  the  lower  end  of  the  radius  and  under  surface  of 
the  triangular  inter-articular  fibro-cartilage  above;  and  being  reflected  on  the 
inner  surface  of  the  ligaments  above  mentioned,  covers  the  ccmvex  surface  of  the 
scaphoid,  semilunar,  and  cuneiform  bones  below. 

Relations.  The  wrist-joint  is  covered  in  front  by  the  flexor,  and  behind  by  the 
extensor  tendons;  it  is  also  in  relation  with  the  radial  and  ulnar  arteries. 

The  Arteries  supplying  this  joint  are  the  anterior  and  posterior  carpal  branches 
of  the  Radial  and  Ulnar,  the  anterior  and  posterior  interosseous,  and  some 
ascending  branches  from  the  deep  palmar  arch. 

The  Nerves  are  derived  from  the  posterior  interosseous. 

Actions.  The  movements  permitted  in  this  joint  are  flexion,  extension,  abduc- 
tion, adduction,  and  circumduction.  It  is  totally  incapable  of  rotation,  one  of  the 
characteristic  movements  in  true  enarthrodial  joints. 

8.  Articulations  of  the  Carpus. 
These  articulations  may  be  subdivided  into  three  sets. 

1.  The  articulation  of  the  first  row  of  carpal  bones. 

2.  The  artictdation  of  the  second  row  of  carpal  bones. 

3.  The  articulation  of  the  two  rows  with  each  other. 

I.  Articulation  op  the  First  Row  op  Carpal  Bones. 

These  are  arthrodial  joints.  The  articular  surfaces  are  covered  with  cartilage, 
and  connected  together  by  the  following  ligaments. 

Two  Dorsal.  Two  Pahnar. 

Two  Interosseous. 

The  Dorsal  Ligaments^  two  in  number,  are  placed  transversely  behind  the  bones 
of  the  first  row;  they  connect  the  scaphoid  and  semilunar,  and  the  semilunar  and 
cuneiform. 

The  Palmar  Ligaments^  also  two  in  number,  omnect  the  sci^^hoid  and  semi- 
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Itinar,  and  the  semilunar  and  cuneiform  bones;  thej  are  less  strong  than  the  dorsal, 
and  placed  very  deep  under  the  anterior  ligament  of  the  wrist. 

The  Interosseous  Ligaments  (fig.  119)  are  two  narrow  bundles  of  dense  fibrous 
tissue,  connecting  the  semilunar  bone,  on  one  side  with  the  scaphoid,  on  the  other 
with  the  cuneiform  bone.  They  close  the  upper  part  of  the  interspaces  between 
the  scaphoid,  semilunar,  and  cuneiform  bones,  their  upper  surfaces  being  smooth, 
and  lined  by  the  synovial  membrane  of  the  wrist-joint. 

The  articulation  of  the  pisiform  with  the  cuneiform  is  provided  with  a  separate 
synovial  membrane,  protected  by  a  thin  capsular  ligament.  There  are  also  two 
strong  fibrous  fasciculi,  which  connect  this  bone  to  the  unciform,  and  base  of  the 
fifth  metacarpal  bone. 

2.  Abticuultion  of  the  Second  Row  of  Carpal  Bones. 

These  are  also  arthrodial  joints,  the  articular  surfaces  being  covered  with  carti- 
lage, and  connected  by  the  following  ligaments. 

Three  Dorsal.  Three  Palmar. 

Two  Interosseous. 

The  three  Dorsal  Ligaments  extend  transversely  from  one  bone  to  another  on 
the  dorsal  surface,  connecting  the  trapezium  with  the  trapezoid,  the  trapezoid  with 
the  08  magnum,  and  the  os  magnum  with  the  unciform. 

The  three  Palmar  Ligaments  have  a  similar  arrangement  on  the  palmar  surface. 

The  two  Interosseous  Ligaments^  much  thicker  than  those  of  the  first  row,  are 
placed  one  on  each  side  of  the  os  magnum,  connecting  it  with  the  trapezoid  exter- 
nally, and  the  unciform  internally.     The  former  is  less  distinct  than  the  latter. 

3.  Abticulation  of  the  Two  Rows  of  Cabpal  Bones  with  each  other. 

The  articulation  between  the  two  rows  of  the  carpus  consists  of  an  enarthrodial 
joint  in  the  middle,  formed  by  the  reception  of  the  os  magnum  into  a  cavity 
formed  by  the  scaphoid  and  semilunar  bones,  and  of  an  arthrodial' joint  on  each 
side,  the  outer  one  formed  by  the  articulation  of  the  scaphoid  with  the  trapezium 
and  trapezoid,  the  internal  one  by  the  articulation  of  the  cuneiform  and  unciform. 
The  articular  surfaces  are  covered  by  a  thin  layer  of  cartilage,  and  connected  by 
the  following  ligaments. 

Anterior  or  Palmar.  External  Lateral. 

Posterior  or  Dorsal.  Internal  Lateral. 

Synovial  Membranes. 

The  Anterior  or  Palmar  Ligaments  consist  of  short  fibres,  which  pass  obliquely 
between  the  bones  of  the  first  and  second  row  on  the  palmar  surface. 

The  Posterior  or  Dorsal  Ligaments  have  a  similar  arrangement  on  the  dorsal 
surface  of  the  carpus. 

The  Lateral  Ligaments  are  very  short;  they  are  placed,  one  on  the  radial,  the 
other  on  the  ulnar  side  of  the  carpus;  the  former,  the  stronger  and  more  distinct, 
connecting  the  scaphoid  and  trapezium  bones,  the  latter  the  cuneiform  and  unci- 
form: they  are  continuous  with  the  lateral  ligaments  of  the  wrist-joint. 

There  are  two  Synovial  Membranes  found  in  the  articulation  of  the  carpal 
bones  with  each  other.  The  first  of  these,  the  more  extensive,  lines  the  under 
surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones,  sending  upwards  two 
prolongations  between  their  contiguous  surfaces;  it  is  then  reflected  over  the 
bones  of  the  second  row,  and  sends  down  three  prolongations  between  them,  which 
line  their  contiguous  surfaces,  and  invest  the  carpal  extremities  of  the  four  outer 
metacarpal  bones.  The  second  is  the  synovial  membrane  between  the  pisiform 
and  cuneiform  bones. 

Actions.  The  partial  movement  which  t^es  place  between  the  bones  of  each 
row  is  very  inconsiderable;  the  movement  between  the  two  rows  is  more  marked, 
but  limited  chiefly  to  flexion  and  extension. 


i 
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9.  Caepo  Hetaoabpai,  Articulations. 
Abticulation  of  the  Fikst  Metaoabpal  Bone  with  the  Tbapezich. 
This  ia  an  enarthrodiol  joint.  Ita  ligameDta  are  a  capsular  and  synovial  mem- 
brane. The  captular  ligament  ia  a  tbick  but  loose  capsule,  whidt  passes  from 
the  circumference  of  the  upper  eztremit;  of  the  metacarpal  bone,  to  the  rough 
edge  bounding  the  articular  surface  of  the  trapetium;  it  is  thickest  eztenudl;  and 
behind,  and  lined  by  a  separate  lynovial  metnbrane. 

Abticulation  of  the  Foub  innxb  Metacarpal  Bones  with  the  Cabpus. 

The  joints  formed  between  the  carpus  and  four  inner  metacarpal  bones,  are  con- 
nected together  bj  dorsal,  pahnar,  and  interosseons  ligaments. 

The  Dortat  Ligament$,  the  strongest  and  most  distinct,  connect  the  carpal  and 
metacarpal  bones  on  their  dorsal  surface.  The  second  metacarpal  bone  receives 
two  fasciculi,  one  from  tbe  trapezium,  the  other  from  the  trapezoid;  the  third  me- 
tacarpal receives  one  from  the  os  magnum;  the  fourth  two,  one  from  the  os  mag- 
num, and  one  from  the  unciform;  the  fifth  receives  a  single  fasciculus  from  the 
unciform  bone. 

The  Palmar  Ligamentt  have  a  somewhat  similar  arrangement  on  the  palmar 
surface,  with  the  exception  of  the  third  metacarpal,  which  has  three  ligaments,  an 
external  one  from  the  trapezium,  situated  above  the  sheatJi  of  the  tendon  of  the 
Flexor  carpi  radialis;  a  middle  one,  from  the  os  magnum;  aad  ao  internal  one,  from 
the  unciform. 

The  InUrotieoua  Ligamentt  consist  of  short  thick  fibres,  which  are  limited  to 
one  part  of  the  carpo>metacarpal  articulation;  they  connect  the  inferior  angles  of 
the  OS  magnum  and  unciform,  with  the  adjacent  surfaces  of  the  third  and  fourth 
metacarpal  bones. 

The  Synovial  Membrane  is  a  continuation  of  that  between  the  two  rows  of 
carpal  bones.  Occasionally  the  unciform  has  a  separate  synovial  membrane,  lining 
it  and  the  fourth  and  fifth  metacarpal  bones. 

The  Synovial  Membranes  of  the  wrist  (fig.  119)  are  thus  seen  to  be  five  in 

■  1 9. — Vertioal  Sootion  through  the  Articulations  at  the  Wris^  showing  the  five 
Synovial  Membranes. 
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number.  The  firsts  the  membrana  sacciformis,  lining  the  lower  end  of  the  ulna, 
the  sigmoid  cavity  of  the  radius,  and  upper  surface  of  the  triangular  inter-articular 
fibro-cartilage.  The  second  lines  the  lower  end  of  the  radius  and  inter-articular 
fibro-cartilage  above,  and  the  scaphoid,  semilunar,  and  cuneiform  bones  below.  The 
thirds  the  most  extensive,  covers  the  contiguous  surfaces  of  the  two  rows  of  carpal 
bones,  and  passing  between  the  bones  of  the  second  range,  lines  the  carpal  extre- 
mities of  the  four  inner  metacarpal  bones.  The  fourth  lines  the  adjacent  sur- 
faces of  the  trapezium  and  metacarpal  bone  of  the  thumb.  And  the  Jifth  the 
adjacent  surfaces  of  the  cuneiform  and  pisiform  bones. 

Actions.  The  movement  permitted  in  the  carpo-metacarpal  articulations  is  limited 
to  a  slight  gliding  of  the  articular  surfaces  upon  each  other,  the  extent  of  which 
varies  in  the  different  joints.  Thus  the  articulation  of  the  metacarpal  bone  of  the 
thimib  with  the  trapezium  is  most  moveable,  then  the  fifth  metacarpal,  and  then 
the  fourth.  The  second  and  third  are  almost  immoveable.  In  the  articulation  of 
the  metacarpal  bone  of  the  thumb  with  the  trapezium,  the  movements  permitted 
are  flexion,  extension,  adduction,  abduction,  and  circumduction. 

Abticulation  op  thb  Metacakpal  Bones  with  each  otheb. 

The  carpal  extremities  of  the  metacarpal  bones  of  the  lingers,  articulate  with 
one  another  at  each  side  bj  small  surfaces  covered  with  cartilage,  and  connected 
together  by  dorsal,  palmar,  and  interosseous  ligaments. 

The  Dorsal  or  Palmar  Ligaments  pass  transversely  from  one  bone  to  another 
on  the  dorsal  and  palmar  surfaces.  The  Interosseous  Ligaments  passing  between 
their  contiguous  surfaces,  just  beneath  their  lateral  articular  facets. 

The  Synovial  Membrane  lining  the  lateral  facets,  is  a  reflection  of  that  between 
the  two  rows  of  carpal  bones. 

The  digital  extremities  of  the  metacarpal  bones  of  the  fingers,  are  connected 
together  by  the  transverse  ligament,  a  narrow  fibrous  band,  passing  transversely 
across  their  under  surfaces,  and  blended  with  the  ligaments  of  the  metacarpo-pha- 
langeal  articulations.  Its  anterior  surface  presents  four  grooves  for  the  passage 
of  the  flexor  tendons,  and  its  sides  are  continuous  with  their  sheaths.  Its  poste^ 
riar  surface  blends  with  the  ligaments  of  the  metacarpo-phalangeal  articulation. 

10,  Metacabpo-phalanobal  Abticulations  (fig.  120). 

These  articulations  are  of  the  ginglymoid  kind,  formed  by  the  reception  of  each 
of  the  rounded  heads  of  the  metacarpsd  bones  of  the  four  fingers,  into  a  superficial 
cavity  in  the  extremity  of  the  first  phalanges.  They  are  connected  by  the  fol- 
lowing ligaments. 

Anterior.  Two  Lateral. 

Synovial  Membrane. 

The  Anterior  Ligaments  are  very  thick  and  dense,  they  are  placed  on  the 
palmar  surface  of  the  joint  in  the  interval  between  the  lateral  ligaments,  to  which 
they  are  connected;  they  are  loosely  united  to  the  metacarpal  bone,  but  very 
firmly  to  the  base  of  the  first  phalanges.  Their  palmar  surface  is  intimately 
united  to  the  transverse  ligament,  each  ligament  forming  with  it  a  groove  for  the 
passage  of  the  flexor  tendons,  the  sheath  surrounding  which  is  connected  to  it  at 
each  side.  By  their  internal  surface  they  form  part  of  the  articular  surface  for 
the  head  of  the  metacarpal  bone,  and  are  lined  by  a  synovial  membrane. 

The  Lateral  Ligaments  are  thick  and  strong  rounded  cords,  placed  one  on  each 
side  of  the  joint,  attached  by  one  extremity  to  the  sides  of  the  head  of  the  meta- 
carpal bones,  and  by  the  other,  to  the  contiguous  extremity  of  the  phalanges. 

The  Posterior  Ligament  is  supplied  by  the  extensor  tendon  of  the  fingers  placed 
over  the  back  of  each  joint. 

Actions.  The  movements  which  occur  in  these  joints  are  flexion,  extension, 
adduction,  abduction,  and  circumduction;  the  lateral  movements  are  very  limited. 


ABTICUU-TIONS. 


1 1 .  Abticulatioks  of  the  Pbaiahgbs. 
Tbese  are  ginglyinoid  joints,  connected  b;  the  following  ligunenti; 
Anterior. 


iso<— Aiiacnlations  of  the  nutlangeB. 


MitmtiiTpe-p^aiaiifiat 
XrUef 


Two  Lateral. 
STnovial  Monbrane. 

The  arrangement  of  these  liga* 
meats  is  aimilar  to  those  in  the 
preceding  articulationa;  the  exlen- 
eor  tendon  supplies  the  place  of  a 
posterior  ligament. 

Aetiona.  The  only  movements 
permitted  in  the  ph^angeal  joints 
are  fiexion  and  extension;  these 
movements  are  more  extensive  be- 
tween the  first  and  second  phalanges 
than  between  the  second  and  third. 
The  movement  of  flexion  is  very  ex- 
tensive, but  extension  is  limited  by 
the  anterior  and  lateral  ligaments. 


!  ABTICULATIONS  OF  THE 

LOWER  EXTREMITY. 

«  The   articulations  of  the  lower 

t  extremity  comprise    the    following 

\  groups.     I.  The  hip  joint.    2.  The 

\  Pimt^Mgral  knee  joint.      3,    The  articulations 

J  Artbtff  between     the     tibia     and     fibula. 

4.  The  ankle  joint.  5.  The  arti- 
culations of  the  tarsus,  6.  The 
tarso-metatarsal  articulations.  7. 
The  metatarso  phalangeal  articula- 
tions. 8.  The  articulation  of  the 
phalanges. 

I.  Hip  Joint,  (fig.  121). 
This  articulation  is  an  enarthro- 
dial,  or  ball  and  socket  joint,  fonned  by  the  reception  of  the  globular  head  of 
the  femur  into  the  cup-shaped  cavity  of  the  acetabulum.  These  two  articulating 
surfaces  are  covered  with  cartilage,  that  on  the  head  of  the  femur  being  thicker 
at  the  centre  than  at  the  circumference,  and  covering  the  entire  surface  with  the 
exception  of  a  depression  just  below  its  centre  for  the  ligamentum  teres;  that 
covering  the  acetabulum  is  much  thinner  at  the  centre  than  at  the  circumference, 
and  is  deficient  in  the  situation  of  the  circular  depression  at  the  bottom  of  this 
cavity.     The  ligaments  of  this  joint  are  the 

Capsular.  Cotyloid. 

Dio-femoraL  Transverse. 

Tores.  Synovial  Membrane. 

The  Capsular  Ligament  is  a  strong,  dense,  Hgamentoos  capsule,  embracing  the 
margin  of  the  acetabulum  above,  and  surrounding  the  neck  of  the  femur  below. 
lU  upper  eircum/ere»ee  is  attached  to  the  acetabulum  two  or  three  lines  external 
til  tliu  cotyloid  ligament;  but  oppoute  the  notch  where  the  margin  of  this  cavity 
l>  di'flcient,  it  is  connected  with  the  traniversc  ligament,  and  by  a  few  fibres  to  the 
odgo  of  the  obturator  foramen.     Its  lower  eircumfererue  surrounds  the  neck  of 
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tbfl  femur,  being  attacbed,  in  front,  to  the  spiral  or  anterior  Inter-trodiaiiterlc  linei 
above,  to  tbe  boae  of  tbe  neck;  behind,  to  the  middle  of  the  Deck  of  the  bone, 
about  three  quartore  of  an  inch  &om  the  poetenor  int«r-trocl)anl«ric  line.     It  ia 

iii^Left  Hip  Jnnt  laid  open. 


much  thicker  at  the  upper  and  anterior  part  of  the  joint  where  the  greatest  amount 
of  resistance  is  required,  than  below,  where  it  is  thin,  loose,  and  longer  than  in 
any  other  situation.  Its  external  surface  is  rough,  covered  bj  numerouB  muscles, 
and  separated  in  front  from  the  Psoas  and  Iliocus  by  a  synovial  bursa,  which  not 
unfrequently  communicates  by  a  circular  aperture  with  the  cavity  of  the  joint.  It 
differs  from  the  capsular  ligament  of  the  shoulder,  in  being  much  less  loose  and 
lax,  and  in  not  being  perforated  for  the  passage  of  a  tendon. 

The  Hio-femoral  Liffament  (fig.  i  lo)  ia  an  accessory  band  of  fibres,  extending 
obliquely  across  the  front  of  the  joint:  it  is  intimately  connected  with  the  capsular 
ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is  attached  above  to  the 
anterior  inferior  spine  of  the  ilium,  below,  to  the  anterior  inter- trochanteric  line. 

The  Ligamentum  Teres  is  a  flat  triangular  band  of  fibres,  implanted  by  its 
apex  into  the  depression  just  below  the  middle  of  tbe  head  of  the  femur,  and  by 
its  broad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  of  tbe 
notch  at  the  bottom  of  the  acetabulum,  becoming  blended  with  the  transverse 
ligamenL  It  is  formed  of  a  bundle  of  fibres,  the  thickness  and  strength  of  which 
is  very  variable,  surrounded  by  a  tubular  sheath  of  synovial  membrane.  Some- 
times tbe  synovial  fold  only  exists,  or  tbe  ligament  may  be  altogether  absent. 

The  Cotyloid  Ligament  is  a  fibro-cartilaginous  rim  attached  to  the  margin  of  the 
acetabulum,  the  cavi^  of  which  it  deepens,  at  tbe  same  time  it  protects  the  edges 
of  tbe  bone,  and  fills  up  the  inequalities  on  its  surface.  It  is  prismoid  in  form,  its 
base  being  attached-  to  the  margin  of  the  acetabulum,  its  opposite  edge  1>eing  free 
and  sharp;  whilst  its  two  surfaces  are  invested  by  synovial  membrane,  the  external 
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one  being  in  contact  with  the  cspsnlar  ligament,  the  internal  being  Inclined  inwards 
BO  as  to  narrow  the  acetabulum  and  embrace  the  cartilaginous  surface  of  the  bead 
of  the  femur.  It  ia  much  thicker  above  and  behind  than  below  and  in  front,  and 
conaista  of  close,  <H>mpact  fibres,  which  arise  from  different  points  of  the  circum- 
ference of  the  acetabulum,  and  interlace  with  each  other  at  very  acute  angles. 

The  TramverM  Ligament  ts  a  strong  flattened  band  of  fibres,  which  crosses 
the  notch  at  the  lower  part  of  the  ocetabulnm,  and  converts  it  into  a  foramen.  It 
is  continuous  at  each  side  with  the  cotyloid  ligament,  and  consists  of  fibres  which 
arise  from  each  side  of  the  notch,  and  pass  across  each  other.  An  interval  is  left 
beneath  this  ligament  for  the  passage  of  nutrient  vessels  to  the  joint. 

The  Synovial  Membrane  is  very  extensive.  It  invests  the  cartilaginous  sur- 
face of  the  head  of  the  femur,  and  all  that  portion  of  the  neck  which  ia  contained 
within  the  joints  from  this  point  it  is  reflected  on  the  internal  surface  of  the  cap- 
sular ligament,  covers  both  surfaces  of  the  cotyloid  ligament,  and  linee  the  cavity 
of  the  acetabulum,  covers  the  mass  of  fat  contuned  in  the  foasa  at  the  bottom  of 
this  cavity,  and  is  prolonged  in  the  form  of  a  tubular  sheath  around  the  liga- 
mentom  teres  on  to  the  head  of  the  femur. 

The  Muscles  in  relation  with  this  joint  are,  in  fronts  the  Psoas  and  Iliacns, 
separated  from  the  capsular  ligament  by  a  synovial  bursa;  above,  the  short  head  of 
the  Rectus  and  Gluteus  minimus,  the  latter  being  closely  adherent  to  it;  internally, 
the  Obturator  eztemus  and  Pectinensj  behind,  the  Fyriformis,  Gemellus  superior. 
Obturator  intemus.  Gemellus  inferior,  Obturator  extemua,  and  Quadratus  femoiis. 

The  Arteries  supplying  it  are  derived  from  the  obturator,  sciatic,  internal  cir- 
cumflex, and  gluteal. 

The  Nerves  are  articular  branches  from  the  sacral  plexus,  great  sciatic,  obtu- 
rator, and  accessory  obturator  nerves. 

Actiom.   The  movements  of 
the    hip,    like    all    enarthrodial  ii».— Right  Knoo  Joint    Anterior  View, 

joints,  are  very  extensive;  they 
are  flexion,  extension,  adduction, 
abduction,  circumduction,  and 
rotation. 

2.  The  KifEZ  Joint. 
The  knee  is  a  ginglymoid,  or 
hinge  joint;  the  bones  entering 
into  its  formation  are  the  con< 
dylea  of  the  femur  above,  the 
head  of  the  tibia  below,  and  the 
patella  in  front.  The  articular 
surfaces  are  covered  with  car- 
tilage, lined  by  synovial  mem- 
brane, and  connected  together 
by  ligaments,  some  of  which  are 
placed  OD  the  exterior  of  the 
joint,  whilst  others  occupy  its 
interior. 

External  Ligaments. 

Anterior,    or   Ltgunentum    Fa- 

t«llte. 
Posterior,  or  Ligamentum  Pos- 

ticum  Win  slow  ii. 
Internal  Lateral. 
Two  External  Lateral. 
Capsular. 
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ItUenuil  LigametUt. 

Anterior,  or  External  Crucial.  Two  Semilunar  Fibro-cartilagea. 

Posterior,  or  Internal  Crucial.  TraneverBO, 

Coronary. 

t,         ■  1  .,      L  ( Ligamentum  mucosum. 

Synovial  Membrane.      \  1.  .      ,    ■ 

-'  (Ligameuta  alaria. 

The  Anterior  Liffamenl,oT  Liff amentum  Pafe//<z(fig.  122),  is  that  portion  of  the 
common  tendon  of  the  extensor  muscles  of  the  thigh  which  is  continued  from  the 
patella  to  the  tubercle  of  the  tibia,  supplying  the  place  of  an  anterior  ligament. 
It  ie  a  strong,  flat,  ligamentous  band,  attached,  above,  to  the  apes  of  the  patella 
and  the  rough  depresaion  on  its  posterior  surface;  below,  to  the  lower  part  of  the 
tuberosity  of  the  tibia;  its  superficial  fibres  being  continuous  across  the  front  of 
the  patella  with  those  of  the  tendon  of  the  Rectus  femoris.  Two  synovial  bursa 
are  connected  with  this  ligament  and  the  patella;  one  is  interposed  between  the 
patella  and  the  akin  covering  its  anterior  surface;  the  other,  of  small  size,  between 
the  ligamentum  patellte  and  the  upper  part  of  the  tuberosity  of  the  tibia.  The 
posterior  surface  of  thia  ligament  is  separated  above  from  the  knee  joint  by  a 
large  mass  of  adipose  tissue,  its  lateral  margins  are  continuous  with  the  aponeu- 
roses derived  from  the  Vasti  muscles. 

The  Potterior  Ligament,  Li- 
gamentum  PoiUcum   fVimhwii  "i.-Right  Knee  Joint    Poetenor  View, 

(fig.  1 23),  is  a  broad,  flat,  fibrous 
band,  which  covers  over  the 
whole  of  the  back  part  of  the 
joint.  It  consists  of  two  lateral 
portions,  formed  chiefly  of  vor- 
tical fibres,  which  arise  above 
from  the  condyles  of  the  femur, 
and  connected  below  with  the 
back  part  of  the  head  of  the  tibia, 
being  closely  united  with  the 
tendons  of  the  Gastrocnemii, 
Plantaris,  and  Popliteus  muscles; 
the  central  portion  is  formed  of 
fasciculi  obliquely  directed  and 
separated  from  one  another  by 
apertures  for  the  passage  of 
vessels.  The  strongest  of  these 
fasciculi  is  derived  from  the 
tendon  of  the  Scmi-membranosus, 
it  passes  from  the  back  part  of 
the  inner  tuberosity  of  the  tibia, 
obliquely  upwards  and  outwards 
to  the  back  part  of  the  outer 
condyle  of  the  femur.  The 
posterior  ligament  forms  part  of 
the  floor  of  the  popliteal  space, 
and  upon  it  rests  the  popliteal 

The  Internal  Lateral  Ligament  is  a  broad,  flat,  membranous  band,  thicker 
behind  than  in  front,  and  situated  nearer  to  the  back  than  the  front  of  the 
joint.  It  is  attached,  above,  to  the  inner  tuberosity  of  the  femur;  below,  to  the 
inner  tuberosity  and  inner  surface  of  the  shaft  of  the  tibia,  to  the  extent  of  about 
two  inches.  It  is  crossed,  at  its  lower  part,  by  the  aponeurosis  of  the  Sartorius, 
and  the  tendons  of  the  Gracilis  and  Semi-tendinosus  muscles,  a  synovial  bursa 
being  interposed.     Its  deep  gurface  covers  the  anterior  portion  of  the  tendon  of 
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the  Semi-membranosua,  the  BTnorial  membnne  of  the  joint,  and  the  infenor  inter- 
nal articular  arter;;  it  is  intimately  adherent  to  the  interosl  semi-lunar  fibro- 
cartilage. 

The  Long  External  Lateral  Ligament  is  a  strong,  rounded,  fibrons  cord, 
Mtuated  nearer  the  posterior  part  of  the  articulation  than  the  anterior.  It  is 
attached,  above,  to  the  outer  tuberosity  of  the  femur;  below,  to  the  outer  part  of 
the  head  of  the  fibula.  Its  tyuter  turface  U  covered  by  the  tendon  of  the  Biceps, 
which  divides  into  two  parts,  separated  by  this  ligament,  at  its  insertion.  It  has, 
passing  beneath  it,  the  tendon  of  the  Popliteus  muscle,  and  the  inferior  external 
articular  artery. 

The  Short  External  Lateral  Ligament  is  an  accessory  bundle  of  fibres,  placed 
behind  and  parallel  with  the  preceding;  attached,  above,  to  the  lower  part  of  the 
outer  tuberosity  of  the  femur;  below,  to  the  summit  of  the  styloid  process  of  the 
fibula.  This  ligament  is  intimately  connected  with  the  capsular  ligament,  and 
has  passing  beneath  it  the  tendon  of  the  Fopliteus  muscle. 

The  Capsular  Ligament  consists  of  an  exceedingly  thin,  but  strong,  fibrous 
membruie,  which  surrounds  the  joint  in  the  intervals  left  by  the  preceding  liga- 
ments, being  attached  to  the  femur  immediately  above  its  articular  surface ; 
below,  to  the  opper  border  and  sides  of  the  patella,  the  margins  of  the  head  of 
tbe  tibia  and  inter>arttcular  cartilages,  and  being  continuous  behind  with  the  pos- 
terior ligament.  This  membrane  is  strengthened  by  fibrous  expansions,  derived 
from  the  fascia  lata  and  Vasti  muscles,  at  their  insertion  into  the  sides  of  the 
patella. 

Tbe  Crucial  are  two  interosseous  ligaments  of  very  considerable  strength, 
situated  in  the  interior  of  the  joint,  nearer  its  posterior  than  its  anterior  part. 
They  are  called  crucial,  because  they  cross  each  other,  somewhat  like  the  lines  of 

114.— Right  Enee-Joint    Shewing  Internal  Ligamenta. 
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the  letter  X;  and  hare  received  tlie  DameB  anterior  an6  potteri 
Uon  of  their  attachment  to  the  tibia. 

The  Anterior  or  External  Crucial  Ligament  (£g;.  124),  emalle 
rior,  arises  from  the  inner  side  of  the  depreesion  in  front  of  the  1 
being  blended  with  the  anterior  extremity  of  the  external  aemi- 
lage,  and  passing  obliquely  upwards,  backwarks,  and  outwards, 
the  inner  and  back  port  of  the  outer  condyle  of  the  femur. 

The  PoMterior  or  Internal  Crveial  Ligament  is  lai^r  in  iizf 
in  its  direction  than  the  anterior.  It  arises  from  the  back  part 
behind  the  spine  of  the  tibia,  and  from  the  posterior  extremity 
semi-lunar  fihro-cartilage ;  passing  upwards,  forwards,  and  inwa 
into  the  outer  and  front  part  of  the  inner  condyle  of  the  femur, 
anterior  crucial  ligament,  a  fasciculus  is  given  off  from  it,  whic 
posterior  part.  It  is  in  relation,  in  front,  with  the  anterior  I 
with  the  ligamentum  posticiun  Winalowii. 

The  Semi-lunar  Fibre- Cartilaget  (fig.  125)  are  two  crescentic 
to  the  margins  of  the  head  of  the  tibia,  serving  to  deepen  its  sui 
tion  with  the  condyles  of  the  femur.  The 
circumference  of  each  cartilage  is  thick  and  '*$■ — Head  of  TibU, 
convex;  the  inner  free  border,  thin  and  con-  Cartil8gM,etc.  S»i 
cave.    Their  upper  surfaces  are  concave,  and  ™8'' 

in  relation  with  the  condyles  of  the  femur; 
their  lower  surfaces  are  flat,  and  rest  upon 
the  head  of  the  tibia.  Each  cartilage  covers 
nearly  the  outer  two>thirds  of  the  corre- 
sponding articular  surface  of  the  tibia,  the 
inner  third  being  uncovered;  both  surfaces 
are  amooth,  and  invested  by  synovial  mem- 

The  Internal  Semi-lunar  Fibro- Cartilage 
is  nearly  semicircolar  in  form,  a  little  elon- 
gated lirom  before  backwards,  and  broader  behind  than  in  iVmit;  i 
is  united  to  the  internal  lateral  ligament,  and  to  the  head  of  the  t 
the  coronary  ligaments;  its  anterior  extremity,  thin  and  pointi 
planted  into  the  depression  in  front  of  the  spine  of  the  tibia;  ib 
mity  to  the  depression  behind  die  spine. 

The  External  Semi-lunar  FAro-Cartilagt  forms  nearly  an  en 
ing  a  larger  portion  of  the  articular  surface  than  the  internal  on 
on  its  outer  side,  for  the  tendon  of  the  Fopliteas  muscle.  Its 
held  in  connexion  with  the  bead  of  the  tibia,  by  means  of  the  coi 
and  by  its  two  extremities  is  firmly  implanted  in  the  depress! 
behind  the  spine  of  the  tibia.  These  extremities,  at  their  insertii 
between  the  attachments  of  the  internal  cartilage.  The  external 
cartilage  gives  off  from  its  anterior  border  a  fasciculus,  which 
verse  ligament.  By  its  anterior  extremity,  it  is  continuous  k 
crucial  ligament.  Its  potterior  extremity  divides  into  thre 
strong  cord,  passes  upwards  and  forwards,  and  is  inserted  into  1 
the  inner  condyle,  in  front  of  the  posterior  crucial  ligament;  anc 
inserted  into  the  outer  side  of  the  inner  condyle,  behind  the 
ligament;  a  third  fasciculus  is  inserted  into  the  back  part  of  thi 
ligament. 

The  Traneverte  Ligament  is  a  band  of  fibres,  which  passes  tran 
the  anterior  convex  margin  of  the  external  cartilage,  to  the  ant« 
the  internal  cartilage;  its  thickness  varies  considerably  in  diflferei 

The  Coronary  Ligament*  consist  of  numerous  short  fibrous  b 
nect  the  convex  border  of  the  semi-lunar  cartilages  with  the  ciro 
head  of  the  tibi^  and  with  the  other  ligaments  surrounding  the  j< 


176  ARTICULATIONS. 

The  Synovial  Membrane  of  the  knee-joint  is  the  largest  and  most  extensive  in 
the  body.  Commencing  at  the  upper  border  of  the  patella,  it  forms  a  large  cul- 
de-sac  beneath  the  Extensor  tendon  of  the  thigh:  this  is  sometimes  replaced 
bj  a  synovial  bursa  interposed  between  this  tendon  and  the  femur,  which  in 
some  subjects  communicates  with  the  synovial  membrane  of  the  knee-joint,  by  an 
orifice  of  variable  size.  On  each  side  of  the  patella,  the  synovial  membrane 
extends  beneath  the  aponeuroses  of  the  Yasti  muscles,  and  more  especially  beneath 
that  of  the  Vastus  intemus;  it  covers  the  surface  of  the  patella  itself,  and,  beneath 
it,  is  separated  from  the  anterior  ligament  by  a  considerable  quantity  of  adipose 
tissue.  In  this  situation,  it  sends  off  a  triangular-shaped  prolongation,  containing 
a  few  ligamentous  fibres,  which  extends  from  the  anterior  part  of  the  joint  below 
the  patella,  to  the  front  of  the  inter-condyloid  notch.  This  fold  has  been  termed 
the  ligamentum  mucosum.  The  ligamenta  alaria  consist  of  two  fringe-like 
folds,  which  extend  from  the  sides  of  the  ligamentum  mucosum,  upwards  and  out- 
wards, to  the  sides  of  the  patella.  The  synovial  membrane  covers  both  surfaces 
of  the  semi-lunar  fibro-cartilages,  and  on  the  back  part  of  the  external  one  forms 
a  cul-de-sac  between  the  groove  on  its  surface  and  the  tendon  of  the  Popliteus; 
it  covers  the  artictdar  surface  of  the  tibia;  surrounds  the  crucial  ligaments,  and 
inner  surface  of  the  ligaments  which  enclose  the  joint;  lastly,  it  covers  the  entire 
surface  of  the  condyles  of  the  femur,  and  from  them  is  continued  on  to  the  lower 
part  of  the  front  surface  of  the  shaft.  The  pouch  of  synovial  membrane  between 
the  Extensor  tendons  and  front  of  the  femur  is  supported,  during  the  movements 
of  the  knee,  by  a  small  muscle,  the  Sub-cruneus,  which  is  inserted  into  it. 

The  Arteries  supplying  this  joint  are  derived  from  the  anastomotic  branch  of 
the  Femoral,  articular  branches  of  the  Popliteal,  and  recurrent  branch  of  the  Ante- 
rior Tibial. 

The  Nerves  are  derived  from  the  obturator  and  external  and  internal  popliteal. 

Actions,  The  chief  movements  of  this  joint  are  flexion  and  extension ;  but  it  is 
also  capable  of  performing  some  slight  rotatory  movement.  During  flexion,  the 
articular  surfaces  of  the  tibia,  covered  by  their  inter-articular  cartilages,  glide 
backwards  upon  the  condyles  of  the  femur,  the  lateral  posterior  and  crucial  liga- 
ments are  relaxed,  the  ligamentum  patellsB  is  put  upon  the  stretch,  the  patella 
filling  up  the  vacuity  in  the  front  of  the  joint  between  the  femur  and  tibia.  In 
extension,  the  tibia  and  inter-articular  cartilages  glide  forwards  upon  the  femur; 
all  the  ligaments  are  stretched,  with  the  exception  of  the  ligamentum  patellse, 
which  is  relaxed,  and  admits  of  considerable  lateral  movement.  The  movement 
of  rotation  is  permitted  when  the  knee  is  semi-flexed,  rotation  outwards  being 
most  extensive. 

3.  Articulations  between  the  Tibia  and  Fibula. 

The  articulations  between  the  tibia  and  fibula  are  effected  by  ligaments  which 
connect  both  extremities,  as  well  as  the  centre  of  these  bones.  They  may,  conse- 
quently, be  subdivided  into  three  sets.  i.  The  Superior  Tibio-Fibular  articula- 
tion. 2.  The  Middle  Tibio-Fibular  articulation.  3.  The  Inferior  Tibio-Fibular 
articulation. 

I.  Superior  Tibio-Fibular  Articulation. 

This  articulation  is  an  arthrodial  joint.  The  contiguous  surfaces  of  the  bones 
present  two  flat  oval  surfaces  covered  with  cartilage,  and  connected  together  by 
the  following  ligaments. 

Anterior  Superior  Tibio-Fibular. 
Posterior  Superior  Tibio-Fibular. 
Synovial  Membrane. 

The  Anterior  Superior  Ligament  (fig.  124)  consists  of  two  or  three  broad  and 
flat  bands,  which  pass  obliquely  upwards  and  inwards,  from  the  head  of  the  fibula 
to  the  outer  tuberosity  of  the  tibia. 


TIBIO-FIBULAR. 

The  Posterior  Superior  Ligament  is  a  smgle  thick 
passes  from  the  back  part  of  the  he&d  of  the  fibula  to  th 
tuberosity  of  the  tibia.     It  is  covered  in  by  the  tendon  of 

There  ia  a  distinct  Synotnal  Membrane  in  this  artjcuL 
synovial  membrane  of  die  knee-joint  is  continuous  with  i 
part. 


2.  Middle  Tibio-Fibdlab  Articula 

The  interval  between  the  tibia  and  fibula  is  filled  up  1 
brane,  which  extends  between  the  contiguous  margins 
consists  of  a  thin  aponeurotic  lamina  composed  of  obi 
between  the  interosseouB  ridges  on  the  tibia  and  fibula, 
below,  and  presents  at  its  upper  part  a  large  oval  apertur 
anterior  tibial  art«ry  forwards  to  the  anterior  aspect  of  t 
third,  another  opening,  for  the  passage  of  the  anterior 
continuous  below  with  the  inferior  interosseous  ligamen 
numerous  parts  for  the  passage  of  small  vessels.  By  its 
relation  with  the  Tibialis  anticus.  Extensor  longus  digito 
polUcis,  Peroneus  tertius,  and  the  anterior  tibial  vessels 
the  Tibialis  posticus  and  Flexor  longus  pollicia  muscles. 


3.  Inferior  Tibio-Fibdlab  Articulj 

This  articulation,  continuous  with  that  of  the  ankle- 
convex  surface  at  the  lower  end  of  the  inner  side  of  tl 
into  a  concave  surface  on  the  outer  side  of  the  tibia.  1 
the  extent  of  about  two  lines,  are  smooth  and  covered 
continuous  with  that  of  the  ankle-joint.     Its  ligaments  ari 

Inferior  Interosseous.  Posterior  Infe 

Anterior  Inferior  Tibio-fibular.         Transverse. 

The  Inferior  Interoueoui  Ligament  consists  of  numer 
bands,  which  pass  between  the  contiguous  rough  surface 
constituting  the  chief  bond  of  union  between  these  bones, 
with  the  interosseous  membrane. 

The  Anterior  Inferior  Ligament  (fig.  1 27)  Is  a  flat  tr 
broader  below  than  above,  which  extends  obliquely  down' 
tween  the  adjacent  margins  of  the  tibia  and  fibula  on 
articulation.  It  is  in  relation,  in  front,  with  the  Peroneus 
of  the  leg,  and  the  integument;  behind,  with  the  inferioi 
and  Ilea  in  contact  with  the  cartilage  covering  the  astragal 

The  Posterior  Inferior  Ligament,  smaller  than  the  pi 
a  similar  manner  on  the  posterior  surface  of  the  articulatio 

The  Trantverie  Ligament  is  a  long  narrow  band  of 
tinuous  with  the  preceding,  passing  transversely  across 
from  the  external  malleolus  to  the  tibia,  a  short  distance  fr< 
The  three  preceding  ligaments  project  somewhat  below  th 
and  form  part  of  the  articulating  surface  for  the  ankle-join 

The  Synorial  Membrane  lining  the  articular  surfaces 
the  ankle-joint. 

Actions.  The  movement  permitted  in  these  articulatii 
slight  gliding  of  the  arUcular  surfaces  upon  one  another. 
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4.  Ankle  Joixt. 

The  AnAle  is  m  gingljinoid  or  hinge  joint.  The  bonee  entering  into  its  fonns- 
tion  are  the  lower  extrcmitj  of  the  tibU  and  its  maileolDB,  and  the  malleolus  of 
the  fibula,  above,  Khicb,  united,  form  an  areh,  in  which  us  received  the  upper 
convex  surface  of  the  astragalus  and  its  two  lateral  facets.  These  surfaces  ara 
covered  with  cartilage,  lined  bj  synovial  membrane,  and  connected  tt^ther  hy 
the  following  ligaments: 

Anteriw.  Internal  Lateral 

External  Lateral. 

The  Anterior  Ligament  (fig,  126)  is  a  broad,  thin,  memhranons  layer,  attached, 
above,  to  the  margin  of  the  articnlar  surface  of  the  tibia;  below,  to  the  margin  of 
the  astragalus,  in  ft-ont  of  its  articnlar  surface.     It  is  in  relation,  in  front,  with 

ii&.»-ADkl»Joint;  Taraal  and  Tarso-MBtatanal  Articulations.    Internal  View. 
Eight  Side. 


the  exlensM-  tmdoBS  of  the  toes,  the  tendons  of  the  Tibialis  antieus  and  Peronew 
tertiuft,  and  the  anterior  tibial  vessels  apd  nerve;  poeterim-ly,  it  lies  in  contact 
with  the  Bjrnovial  membrane. 

Tbe  Imttmal  Lateral  or  Deltoid  Liffoment  consists  of  two  layers,  superficial 
and  deep.  Tbe  imperficial  layer  is  a  strong,  flat,  triangular  band,  attached,  above, 
to  tke  apex  and  anterior  and  posterior  borders  of  the  inner  mallecdus.  The  most 
antener  fibres  pass  forwards  to  be  inserted  into  the  Bca)Aoid;  the  middle  descend 
almoet  perpen£c«larly  to  be  inserted  into  tbe  oe  caleis;  and  the  posteriw  fibres 
pa«s  ba^wards  and  oatwards  to  be  attached  to  the  inner  side  of  the  aatrsgalas. 
The  detfrr  Imftr  cooaista  of  a  short,  thi<^,  and  strong  fascicnlns,  which  passes 
fttmm  Ike  apex  of  tbe  mallMdns  to  the  inner  surface  of  the  astragalus,  below  the 
•nioikr  tmAtti.  IVs  Ugaatent  is  covered  in  by  the  tendons  <^  the  Tibialis 
portic—  ami  FIbkot  loagas  digitonm  uoscles. 
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The  External  lateral  Ligament  (tig.  127)  consiaU  of  three  Fasciculi,  taking 
different  directions,  and  aepvHted  bj  distinct  intervals. 

The  anterior  fatciculHi,  the  shortest  of  the  three,  passes  from  the  anterior 
margin  of  the  eummit  of  the  external  malleolus,  donawards  and  forwards,  to  the 
astragalus,  in  front  of  its  external  articular  facet. 

Th.^  posterior  fatcicului,  tbe  most  deeply  seated,  passes  from  the  depression  at 
the  inner  and  back  part  of  the  external  malleolus  to  the  astragalns,  behind  its 
external  malleolar  facet.     Its  fibres  are  direcl«d  obliquely  downwards  and  in- 

The  middle  fageieulus,  the  longest  of  the  three,  is  a  narrow  ronnded  cord,  pass- 
ing from  tbe  apex  of  the  external  malleolus  downwards  and  slightly  backwards  to 
the  middle  of  the  outer  side  of  the  os  caleis.  It  is  covered  by  the  tendons  of  the 
Peroneus  longus  and  brevis.  There  is  no  posterior  ligament,  its  place  being  sup- 
plied by  the  transverse  ligament  of  the  tibia  and  fibula. 

The  Synovial  Membrane  invests  the  cartilaginous  surfaces  of  tbe  tibia  and 

117-— Anklo-Joint:  Ttaaal  and  Tamo-Metataraal  Articulations.    Eiteraal  View, 
Right  Side. 


fibnl%  and  sends  a  duplicature  upwards  between  their  lower  extremities;  it  is 
then  reflected  on  the  inner  surface  of  the  ligaments  surrounding  the  joint,  and 
covers  (he  upper  surface  of  the  astragalus  and  its  two  lateral  facets  below. 

Relations.  The  tendons,  Teasels,  and  nerves  in  connection  with  this  joint  are, 
in  front,  from  within  outwards,  the  Tibialis  anticus.  Extensor  propriue  poUicis, 
anterior  tibial  vessels,  anterior  tibial  nerve.  Extensor  communis  digitorum,  and 
Peroneus  tertius;  behind,  from  within  outwards.  Tibialis  posticus.  Flexor  longus 
digitorum,  posterior  tibial  vessels,  posterior  tibial  nerve.  Flexor  longus  pollicis, 
and,  in  the  groove  behind  the  external  malleolus,  tbe  tendons  of  the  Peroneus 
longus  and  brevis. 

The  Arteries  supplying  the  joint  are  derived  from  the  malleolar  branches  of  the 
anterior  tibial  and  peroneal. 

The  Nerves  are  derived  from  the  anterior  tibial. 

Actions.  The  movements  of  this  joint  are  limited  to  flexion  end  extension. 
There  is  no  lateral  motion. 


i8o  ARTICUI.ATIONS. 

5.  Articulations  op  the  Tarsus. 

These  articulations  may  be  subdivided  into  three  sets:  I.  The  articulation  of 
the  first  row  of  tarsal  bones.  2.  The  articulation  of  the  second  row  of  tarsal 
bones.     3.  The  articulation  of  the  two  rows  with  each  other. 

I.  Articulation  of  the  First  Row  of  Tarsal  Bones. 

The  articulation  between  the  astragalus  and  os  calcis  is  an  arthrodial  joints 
connected  together  by  three  ligaments. 

External  Calcaneo-Astragaloid.  Interosseous. 

Posterior  Calcaneo-Astragaloid.  Two  Synovial  Membranes. 

The  External  Calcaneo-Astragaloid  Ligament  (fig.  127)  is  a  short,  strong  fasci- 
culus, passing  from  the  outer  surface  of  the  astragalus,  immediately  beneath  its 
external  malleolar  facet,  to  the  outer  edge  of  the  os  calcis.  It  is  placed  in  front 
of  the  middle  fasciculus  of  the  external  lateral  ligament  of  the  ankle-joint,  with 
the  fibres  of  which  it  is  parallel. 

The  Posterior  Calcaneo-Astragaloid  Ligament  (fig.  126)  connects  the  posterior 
extremity  of  the  astragalus  with  the  upper  contiguous  surface  of  the  os  calcis;  it 
is  a  short  narrow  band,  the  fibres  of  which  are  directed  obliquely  backwards  and 
inwards. 

The  Interosseous  Ligament  forms  the  chief  bond  of  union  between  these  bones. 
It  consists  of  numerous  vertical  and  oblique  fibres,  attached  by  one  extremity  to 
the  groove  between  the  articulating  surfaces  of  the  astragalus,  by  the  other,  to  a 
corresponding  depression  on  the  upper  surface  of  the  os  calcis.  It  is  very  thick 
and  strong,  being  at  least  an  inch  in  breadth  from  side  to  side,  and  serves  to  unite 
the  OS  calcis  and  astragalus  solidly  together. 

The  Synovial  Membranes  (fig.  129)  are  two  in  number,  one  for  the  posterior 
calcaneo-astragaloid  articulation,  a  second  for  the  anterior  calcaneo-astragaloid 
joint.  The  latter  synovial  membrane  is  continued  forwards  between  the  con- 
tiguous surfaces  of  the  astragalus  and  scaphoid  bones. 

2.  Articulations  of  the  Second  Row  of  Tarsal  Bones. 

The  articulations  between  the  scaphoid,  cuboid,  and  three  cuneiform  are  effected 
by  the  following  ligaments. 

Dorsal.  Plantar. 

Interosseous. 

The  Dorsal  Ligaments  are  Bmall  bands  of  parallel  fibres,  which  pass  from  each 
bone  to  the  neighljouring  bones  with  which  it  articulates. 

Tlie  Plantar  Ligaments  have  the  same  arrangement  on  the  plantar  surface. 

The  Interosseous  Ligaments  are  four  in  number.  They  consist  of  strong 
transverse  fibres,  which  pass  between  the  rough  non -articular  surfaces  of  adjoin- 
ing bones.  There  is  one  between  the  sides  of  the  scaphoid  and  cuboid,  a  second 
between  the  internal  and  middle  cuneiform  bones,  a  third  between  the  middle  and 
external  cuneiform,  and  a  fourth  between  the  external  cuneiform  and  cuboid. 
The  scaphoid  and  cuboid,  when  in  contact,  present  each  a  small  articulating  facet, 
covered  with  cartilage,  and  lined-  either  by  a  separate  synovial  membrane,  or  by 
an  offset  from  the  common  tarsal  synovial  membrane. 

3.  Articulations  of  the  Two  Rows  op  the  Tarsus  with  each  other. 
These  articulations  consist  of  ligaments  that  may  be  conveniently  divided  into 
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three  seto.     i.  The  articulation  of  the  ob  calcia  with  the  cuboid.     2.  The  oa 
cfticis  with  the  scaphoid,     3.  The  astragalus  with  the  scaphoid. 

1.  The  ligaments  connecting  the  os  calcis  with  the  cuboid  are  four  in  number. 

■p.        .     (  Superior  Calcaneo-Culmid. 

\  Internal  Calcaneo-Cuboid  (Interoaaeous). 
p,  I  Long  Calcaneo-Cuboid. 

'  [  Short  Calcaneo-Cuboid. 
Synovial  Membrane. 

The  Superior  Calcaneo-Cuboid  Ligament  (Gg.  127)  is  a  thin  and  narrow 
fasciculus,  which  passes  between  the  contiguous  surfaces  of  the  os  calcis  and 
cuboid,  on  the  dorsal  surface  of  tlie  Joint. 

The  Intental  Calcaneo-Cuboid  {Interotseoui)  Liffament  (Sg.  127)  is  a  short,  hut 
thick  and  strong,  band  of  fibres,  arising  from  the  oa  c^cis,  in  the  deep  groove  which 
inleirenes  between  it  and  the  astragalus;  t>cing  closely  blended,  at  its  origin, 
with  the  superior  calcaneo-scaphoid  ligament.  It  is  inserted  into  the  inner  side 
of  the  cuboid  bone.  This  ligament  forms  one  of  the  chief  bonds  of  union  between 
the  first  and  second  row  of  the  tarsus. 

The  Long  Calcaneo-Cuboid  (fig.  128),  the  most  superficial  of  the  two  plantar 
ligaments,  is  the  longest  of  all  the  liga- 
ments of  the  tu^us,  being  attached  pos- 
teriorly to  the  under  surface  of  the  oa 
calcia,  as  far  forwards  as  the  anterior 
tubercle,  and  passing  horizontally  for- 
wards to  the  tuberosity  on  the  under 
surface  of  the  cuboid  bone,  the  more 
superficial  fibres  being  continued  for- 
wards to  the  bases  of  the  second,  third, 
and  fourth  metatarsal  bones.  This  liga- 
ment crosses  the  groove  on  the  under 
surface  of  the  cuboid  bone,  converting  it 
into  a  canal  for  the  passage  of  the  ten- 
don of  the  Peroneus  longus. 

The  Short  Calcaneo-  Cuboid  lies  nearer 
to  the  bones  than  the  preceding,  from 
which  it  is  separated  by  a  little  areolar 
adipose  tissue.  It  is  exceedingly  brood, 
and  about  an  inch  in  length ;  passing 
from  the  tuberosity  at  the  fore  part  of 
the  under  surface  of  the  os  calcis,  to  the 
inferior  surface  of  the  cuboid  bone  he- 
hind  the  peroneal  groove.  A  synovial 
membrane  lines  the  contiguous  surfaces 
of  the  bones,  and  is  reflected  upon  the 
ligaments  connecting  tbem. 

2.  The  ligaments  connecting  the  os 
calcia  with  the  scaphoid  are  two  in  num- 
ber. 

Superior  Calcaneo- Scaphoid. 

Inferior  Calcaneo- Scaphoid. 

Synovial  Membrane. 

The      Superior      Calcaneo -Scaphoid 

arises,  (fig.  127)  as  already  mentioned,  with 

the  internal  calcaneo-cuboid  in  the  deep 

groove  between  the   astragalus  and  os  calcia,  it  passes  forward  from  the  inner 
aide  of  the  anterior  extremity  of  the  os  calcia  to  the  outer  side  of  the  scaphoid 
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booe.  These  two  ligaments  reaemble  the  letter  Y,  being  blended  together  behind, 
I'ui  •«p*r>u^  in  front. 

The  Imfirior  Caleameo-SeapAoid(fig.  iz8)is  by  far  the  largest  *nd  Btrongeet  of 
tlir  (wi>  li<;anienie  of  thi^  krticuUlion;  it  is  a  broad  and  thick  band  of  ligamentous 
fi-'H'^  wLii-h  fuu^ta  forwards  and  iDwards  from  the  anterior  and  inner  extremity 
(if  llif  u«  caJciM,  (o  the  onder  surface  of  the  scaphoid  bone.  This  ligament  not  only 
^rtes  (o  cuonect  the  u»  calcis  and  scaphoid,  but  supports  the  head  of  the  astra- 
«^us.  forminn  part  of  the  articular  cavity  in  which  it  is  received.  Its  tipper 
tarfarr  is  line^  l>y  [he  eynorial  membrane  continued  from  the  anterior  calcaneo- 
a-Trs::iii»id  articutation.  It*  tindrr  turface  is  in  contact  with  the  tendon  of  the 
Tii'jui*  pu?iicD3  muscle. 

3.  Tbe  aniculalioo  between  the  astragalus  and  scaphoid  is  an  enarthrodial 
J.-.B1;  ihf  n>undfd  hi'iid  of  the  n^tragalus  being  received  into  the  concavity  formed 
l-T  the  fa»i<-rior  suriace  of  the  scaphoid,  the  anterior  articulating  surface  of  the 
r.iik'ani'uin.  and  ihf  upper  surface  of  the  calcaneO'Scaphoid  ligMnent,  which  fills  up 
ih^  triAnjiular  ioler^al  between  the»e  bones.  The  only  ligament  of  this  joint  is 
ihc  >uperi<,ir  attra^iilo- scaphoid,  a  broad  band  of  ligamentous  fibres,  which  passes 
<>>'ii>tuelT  fwrwards  from  the  neck  of  the  astralagus,  to  the  superior  surface  of  the 
•n\  hold  U'Tie.  It  is  thin  and  weak  in  texture,  and  covered  by  the  Extensor 
|i^i»os.     The  inferior  calcani^o-scaphoid  supplies  the  place  of  an  inferior  liga- 

Tho  SfHorial  Mrmbrnne  which  lines  ihix  joint  is  continued  forwards  irom  the 
anitrixr  r.ilcaiiii>-a.''ira^-iili<id  ftriiculntian.  This  articulation  permits  of  considerable 
nj,.!.;utT:  Uii  iis  iVtl-k-nerd  id  such  as  to  occasionally  allow  of  dislocation  of  the 

The  SfHortal  MemkraHet  (fig.  1 29)  found  in  the  articulations  of  the  tarsni  are 

11). — Ol'lique  Sertion  of  the  Articulatious  of  the  Tarsus  and  Metatarsus. 
£>li<wiug  Uiu  ^i  Synovial  Membranes. 


-■.:r  in  i:::~'.'«-r:  tiar  for  the  |ihsterior  calcanoo-iuitnigaloid  articulation;  a  second 
■r  \\.c-  K-:vTt»r  caU-Aiti-o-aftn^aloid  and  astmgalo- scaphoid  articulations;  a  third 
■r  i;,'  ,-.»!,•  an i-iw II Ui id  articulation;  and  k /ourtA  for  the  articulations  between 
I.-  ».»  -loivl  "lid  the  tlire*  cuneiform,  the  three  cuneiform  with  each  other,  the 
vN  ,v*l  t-mtiilV'"«  with  the  cuboid,  and  the  middle  and  external  cuneiform  with 
n'  l»*«-«  ot'  ilie  M>*vnd  and  third  metatarsal  bones.  The  prolongation  which  lines 
ii'  ii>.t..ni»:>l  K>!>'-s  [«*«<■*  forwanl*  lietween  the  external  and  middle  cuneiform 
iii.-»       V  '.lu^I!  •vn.>vi.'»I  membrane  is  sometimes  found  between  the  contiguous 

ti  It ,1  ,)>!■  »»\i(.boid  and  cul>oid  bonce, 

lift.>ii.  1'l)<<  n«.>vruteni9>  pennilted  between  the  bones  of  tlie  first  row,  the 


TARSO-METATARS 

utng&lua,  and  oi  cklcia,  are  limited  to  a  glidini 
backwards,  and  from  side  to  side.  The  gUdinf 
between  the  boaea  of  the  second  row  is  very  etig 
scaphoid  and  cuneiform  bones  being  more  moveab 
widi  each  other  and  with  the  cuboid.  The  moveti 
the  two  rows  is  more  extensive,  and  consists  in 
which  the  sole  of  the  foot  may  be  slightly  flexed,  a 
and  outwards. 

6.  Tasso-Metatajisaj.  Abt 

These  are  arthrodial  joints.  The  bones  enterir 
internal,  middle,  external  cuneiform,  wtd  cuboid,  i 
tarsal  bones  of  the  five  toes.  The  metatarsal  bont 
the  internal  cuneiform;  that  of  the  second  la  dee 
temal  and  esterual  cuneiform,  resting  against  the  i 
most  strongly  articulated  of  all  the  metatarsal  boc 
lates  with  the  extremity  of  the  external  cuneifoi 
and  external  cuneiform;  and  the  fifth  with  the  c 
surfaces  are  covered  with  cartilage,  lined  by  syn 
together  1^  tha  following  ligaments. 

Dorsal.  Planti 

Interosseous. 

The  Doriat  Ligamenti  consist  of  strong,  flat,  £ 
tarsal  with  the  metatarsal  bones.  The  first  metat 
nal  cuneiform  by  a  single  broad,  thin,  fibrous  bam 
ligaments,  one  from  each  cuneiform  bone;  the  th 
cuneiform;  and  the  fourth  and  fifth  have  one  each 

The  Plantar  LigamenU  consist  of  strong  fibn 
and  meUtaraal  bones,  but  disposed  with  less  reguL 
Those  for  the  first  and  second  metatarsal  are  i 
second  and  third  receive  strong  fibrous  bands,  w 
the  internal  cuneiform ;  the  plantar  ligaments  of  i 
few  scanty  fibres  derived  from  the  cuboid. 

The  InUrosteout  LigamenU  are  three  in  numi 
nal.  The  internal  one  passes  from  the  outer  extr 
to  the  adjacent  angle  of  the  second  metatarsal.  1 
the  preceding,  connects  the  external  cuneiform  ' 
second  metatarsal.  The  exUmal  interosseous  lig 
of  the  external  cuneiform  with  the  adjacent  side  o 

The  Synovial  Membranet  of  these  articulations 
metatarsal  bone  of  the  great  toe,  with  the  interna 
and  third  metatarsal  bones,  with  the  middle  and 
tinuooa  with  the  great  tarsal  synovial  membrane: 
metatarsal  bones  with  the  cuboid.  The  synovit 
metatarsus  are  thus  seen  to  be  six  in  number  (fig. 

Abticdlations  or  the  Metatarsai.  Bo 
At  their  tarsal  extremities,  the  metatarsal  bones 
plantar,  and  interosseous  ligaments.  The  dorsal 
one  metatarsal  bone  to  another.  The  interosseous 
rough  non-articular  portions  of  their  lateral  surfa' 
covered  by  synovial  meml)rane,  continued  forwai 
joints.  At  their  digital  extremities,  they  are  conn 
verse  metatarsal  ligament,  which  holds  them  lo 
which  is  analogous  to  the  same  structure  in  tb 
with  the  rest  of  the  metatarsal' bones,  which  in  t 
Btnictore  in  the  hand. 
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Actions*  The  movement  permitted  in  the  tarsal  ends  of  the  metatarsal  bones  is 
limited  to  a  slight  gliding  of  the  articular  surfaces  upon  one  another;  considerable 
motion,  however,  takes  place  in  their  digital  extremities. 

Metatarso-Phalangeal  Articulations. 

The  heads  of  the  metatarsal  bones  are  connected  with  the  concave  articalar 
surfaces  of  the  first  phalanges  bj  the  following  ligaments: 

Anterior  or  Plantar.  Two  Lateral. 

Synovial  Membrane. 

They  are  arranged  precisely  similar  to  the  corresponding  parts  in  the  hand. 
The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  posterior  ligament* 

Actions.  The  movements  permitted  in  the  metatarso-phalangeal  articulations  are 
flexion,  extension,  abduction,  and  adduction. 

Articulation  of  the  Phalanges. 

The  ligaments  of  these  articulations  are  similar  to  those  found  in  the  hand;  each 
pair  of  phalanges  being  connected  by  an  anterior  or  planter  and  two  lateral  liga- 
ments, and  their  articular  surfaces  lined  by  synovial  membrane.  Their  actions 
are  also  similar. 


The  Muscles  and  Fasciae* 

THE  Muscles  and  Fasciae  are  described  conjointly,  in  order  that  the  student  may 
consider  the  arrangement  of  the  latter  in  his  dissection  of  the  former.  It  is 
rare  for  the  student  of  anatomy  in  this  country  to  have  the  opportunity  of  dissect- 
ing the  fascise  separately;  and  it  is  from  this  reason,  as  well  as  from  the  close 
connexion  that  exists  between  the  muscles  and  their  investing  aponeuroses,  that 
they  are  considered  together.  Some  general  observations  are  first  made  on  the 
anatomy  of  the  muscles  and  fasciae,  the  special  description  being  given  in  con- 
nexion with  the  different  regions. 

The  Muscles  are  the  active  organs  of  locomotion.  They  are  formed  of  bundles 
of  reddish  fibres,  consisting  chemically  of  fibrine,  and  endowed  with  the  property 
of  contractility. 

Muscle  is  of  a  deep  red  colour,  the  intensity  of  which  varies  considerably  with 
the  age  and  health  of  the  individual.  It  is  composed  of  bundles  of  parallel  fibres, 
placed  side  by  side,  and  connected  together  by  a  delicate  web  of  areolar  tissue. 
Each  fasciculus  consists  of  numerous  smaller  bundles,  and  these  of  single  fibres, 
which,  from  their  minute  size  and  comparatively  isolated  appearance,  have  been 
called  ultimate  fibres.  Two  kinds  of  ultimate  muscular  fibre  are  found  in  the 
animal  body,  viz.,  that  of  voluntary  or  animal  life,  and  that  of  involuntary  or 
organic  life.  The  ultimate  fibre  of  animal  life  is  capable  of  being  either  excited 
or  controlled  by  the  efforts  of  the  will,  and  is  characterised,  on  microscopic  exami- 
nation, by  its  size,  its  uniform  calibre,  and  the  presence  of  minute  transverse  bars, 
which  are  situated  at  short  and  regular  distances  throughout  its  whole  extent.  Of 
such  is  composed  the  muscular  tissue  of  the  trunk  and  limbs;  the  fibres  of  the 
heart,  and  some  of  those  of  the  oesophagus:  the  muscles  of  the  internal  ear,  and 
those  of  the  urethra,  present  a  similar  structure,  although  they  are  not  capable  of 
being  acted  upon  by  the  will.  Involuntary  muscular  fibre  is  entirely  withdrawn 
from  the  influence  of  volition,  and  is  characterised,  on  microscopic  examination,  by 
the  ultimate  fibrils  being  homogeneous  in  structure,  of  smaller  size  than  those  of 
animal  life,  flattened,  and  unstriped;  of  such  the  muscles  of  the  digestive  canal, 
the  bladder,  and  uterus  are  composed. 

Each  muscle  is  invested  externally  by  a  thin  cellular  layer,  forming  what  is 
called  its  sheath^  which  not  only  covers  its  outer  surface,  but  penetrates  into  its 
interior  in  the  intervals  between  the  fasciculi,  surrounding  these,  and  serving  as  a 
bond  of  connection  between  them. 

The  voluntary  muscular  fibres  terminate  at  either  extremity  in  fibrous  tissue, 
the  separate  fibrillae  of  which  being,  in  some  cases,  aggregated  together,  form  a 
rounded  or  flattened  fibrous  cord  or  tendon;  in  the  flat  muscles,  the  separate  fibres 
are  arranged  in  flattened  membranous  laminae,  termed  aponeuroses',  and  it  is  in 
one  or  other  of  these  forms,  that  nearly  every  muscle  is  attached  to  the  part  which 
it  is  destined  to  move. 

The  involuntary  muscular  fibres,  on  the  contrary,  form  a  dense  interlacement, 
crossing  each  other  at  various  angles,  forming  a  layer  of  variable  thickness,  which 
usually  circumscribes  the  wall  of  some  cavity,  which,  by  its  contraction,  it 
constricts. 

Muscles  vary  considerably  in  their  form.  In  the  limbs,  they  are  of  considerable 
length,  especially  the  more  superficial  ones,  the  deep  ones  being  generally  broad; 
they  surround  the  bones,  and  form  an  important  protection  to  the  various  joints. 
In  the  trunk,  they  are  broad,  flattened,  and  expanded,  forming  the  parietes  of  the 
cavities  which  they  enclose;  hence  the  reason  of  the  terms,  long^  broad,  short,  etc., 
used  in  the  description  of  a  muscle. 

There  is  considerable  variation  in  the  arrangement  of  the  fibres  of  certain 
muscles,  in  relation  to  the  tendon  to  which  they  are  attached.     In  some,  the  fibres 
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are  arranged  longitudinally,  and  terminate  at  either  end  in  a  narrow  tendon,  so 
that  the  muscle  is  broad  at  the  centre,  and  narrowed  at  either  extremity:  such  a 
muscle  is  said  to  he/us\form  in  shape,  as  the  Rectus  femoris.  If  the  fibres  con- 
verge, like  the  plumes  of  a  pen,  to  one  side  of  a  tendon,  which  runs  the  entire 
length  of  the  muscle,  it  is  said  to  be  penniform^  as  the  Peronei ;  or,  if  they  converge 
to  both  sides  of  a  tendon,  they  are  called  hipennifomiy  as  the  Rectus  femoris;  if 
they  converge  from  a  broad  surface  to  a  narrow  tendinous  point,  they  are  then 
said  to  be  radiatedy  as  the  Temporal  and  Glutei  muscles. 

Their  size  presents  considerable  variation:  the  Gastrocnemius  forms  the  chief 
bulk  of  the  back  of  the  leg,  and  the  fibres  of  the  Sartorius  are  nearly  two  feet  in 
length,  whilst  the  Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a 
grain,  and  its  fibres  are  not  more  than  two  lines  in  length.  In  each  case,  how- 
ever, they  are  admirably  adapted  to  execute  the  various  movements  they  are 
required  to  perform. 

The  names  applied  to  the  various  muscles  have  been  derived:  I,  from  their  situ- 
ation, as  the  Tibialis,  Radialis,  Ulnaris,  Peroneus;  2,  irom  their  direction,  as  the 
Rectus  abdominis,  Obliqui  capitis,  Transversalis;  3,  from  their  uses,  as  Flexors, 
Extensors,  Abductors,  etc. ;  4,  from  their  shape,  as  the  Deltoid,  Trapezius,  Rhom- 
boideus;  5,  from  the  number  of  their  divisions,  as  the  Biceps  (from  having  two 
heads),  the  Triceps  (from  having  three  heads) ;  6,  from  their  points  of  attachment, 
as  the  Stemo-cleido-mastoid,  Stemo-hyoid,  Stemo-thyroid. 

In  the  description  of  a  muscle,  the  term  origin  is  meant  to  imply  its  more  fixed 
or  central  attachment;  and  the  term  insertion^  the  moveable  point  upon  which 
the  force  of  the  muscle  is  directed:  this  holds  true,  however,  for  only  a  very  small 
number  of  muscles,  such  as  those  of  the  face,  which  are  attached  by  one  extremity 
to  the  bone,  and  by  the  other  to  the  moveable  integument;  in  the  greater  number, 
the  muscle  can  be  made  to  act  from  either  extremity. 

In  the  dissection  of  the  muscles,  the  student  should  pay  especial  attention  to 
the  exact  origin^  insertion^  and  (icHons  of  each,  and  its  more  important  releUions 
with  surrounding  parts.  An  accurate  knowledge  of  the  points  of  attachment  of 
the  muscles  is  of  great  importance  in  the  determination  of  their  action.  By 
a  knowledge  of  the  action  of  the  muscles,  the  surgeon  is  able  at  once  to  explain 
the  causes  of  displacement  in  the  various  forms  of  fracture,  or  the  causes  which 
produce  distortion  in  various  forms  of  deformities,  and,  consequently,  to  adopt 
appropriate  treatment  in  each  case.  The  relations,  also,  of  some  of  the  muscles 
especially  those  in  immediate  apposition  with  the  larger  blood-vessels;  and  the 
surface-markings  they  produce  should  be  especially  remembered,  as  they  form 
most  useful  guides  to  the  surgeon  in  the  application  of  a  ligature  to  these  vessels. 

The  Fasciae  {/ascioy  a  bandage)  are  fibro-areolar  or  aponeurotic  laminae,  of  vari- 
able thickness  and  strength,  found  in  all  regions  of  the  body,  investing  the  softer 
and  more  delicate  organs.  The  fasciae  have  been  subdivided,  from  the  structure 
which  they  present,  into  two  groups,  fibro-areolar  or  superficial  fasciae,  and  aponeu- 
rotic or  deep  fasciae. 

The  Jihro'areolar  fascia  is  found  immediately  beneath  the  integument  over 
almost  the  entire  surface  of  the  body,  and  is  generally  known  as  the  superficial 
fascia.  It  connects  the  skin  with  the  deep  or  aponeurotic  fascia,  and  consists  of 
fibro-areolar  tissue,  containing  in  its  meshes  pellicles  of  fat  in  varying  quantity. 
In  the  eyelids  and  scrotum,  where  adipose  tissue  is  never  deposited,  this  tissue  is 
very  liable  to  serous  infiltration.  This  fascia  varies  in  thickness  in  different  parts 
of  the  body:  in  the  groin  it  is  so  thick  as  to  be  capable  of  being  subdivided  into 
several  laminae,  but  in  the  palms  of  the  hands  it  is  of  extreme  thinness,  and  inti- 
mately adherent  to  the  integument.  The  superficial  fascia  is  capable  of  separation 
into  two  or  more  layers,  between  which  are  found  the  superficial  vessels  and  nerves, 
and  superficial  lymphatic  glands;  as  the  superficial  epigastric  vessels  in  the  ab- 
dominal region,  the  radial  and  ulnar  veins  in  the  forearm,  the  saphenous  veins 
in  the  leg  and  thigh,  as  well  as  in  certain  situations  cutaneous  muscles,  as  the 
Platysma  myoides  in  the  neck.  Orbicularis  palpebrarum  around  the  eyelids.     It  is 
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most  distinct  at  the  lower  pftrt  of  the  abdomen,  the  Bcrotum, 
extremities;  is  very  thin  in  those  regions  where  muacalar  1 
the  integument,  aa  on  the  side  of  the  neck,  the  face,  and  aro 
anus,  and  almost  entirely  wanting  in  the  palms  of  the  bandi 
where  the  Lategument  is  adherent  to  the  eubjaeeut  aponeui 
fascia  connects  the  skin  to  the  subjacent  parts,  serves  as  a  i 
sage  of  resseis  and  nerves  t«  the  integuments,  and  retains  th 
from  the  adipose  tissue  contained  in  its  areolae,  being  a  bad  1 

The  aponeurotic  or  deep  Jaacia  is  a  dense  inelastic  a 
membrane,  forming  sheaths  for  the  muscles,  and  aflbrding  tl 
attachment,  it  consists  of  shining  tendinous  fibres,  placed  pat 
and  connected  together  by  other  fibres  disposed  in  a  reticuh 
ally  exposed  on  the  removal  of  the  superficial  fascia,  formin, 
which  not  only  binds  down  collectively  the  muscles  in  eac 
separate  sheath  to  each,  as  well  as  to  the  vessels  and  nei 
thick  in  anprotected  situations,  as  on  the  outer  side  of  a 
the  inner  side.  By  Bichat,  aponeurotic  fascite  were  divi 
Bponeurosea  of  insertion,  and  aponeuroses  of  investment. 

The  apoiuurotet  ofintertion  serve  for  the  insertion  of  mi 
are  formed  by  the  expansion  of  a  tendon  into  an  aponeurosi 
tendon  of  the  Sartorius;  others  do  not  originate  in  tendona 
the  abdominal  muscles. 

The  aponenrottt  of  ititiettmenl  form  a  sheath  for  the  < 
for  each  individual  muscle.  Many  aponeuroses,  however, 
ment  and  insertion.  Thus  the  deep  fascia  on  the  fi 
attachment  to  the  muscles  in  this  region;  and  the  aponeurosi 
from  the  tendon  of  the  Biceps  is  continuous  with  the  invest 
arm,  and  gives  origin  to  the  muscles  in  this  region.  The 
muscles  in  their  action,  by  tlie  degree  of  tension  and  pressure 
surface;  and  in  certain  situations  this  is  increased  and  i 
action,  as,  for  instance,  by  the  Tensor  vaginie  femoria  ani 
the  thigh,  by  the  Biceps  in  the  leg,  and  Falmaris  longus 
limbs,  the  fasciffi  not  only  invest  the  entire  Umb,  but  give 
nte  the  various  muscles,  and  are  attached  beneath  to  the  ] 
tongations  of  fascis  are  usually  spoken  of  as  intermuscular 

The  Muscles  and  Fascist  may  be  arranged,  according  to  I 
the  body,  into,  i.  Those  of  the  head,  face,  and  neck,  2. 
3.  Those  of  the  upper  extremity.     4.  Those  of  the  lower 

MUSCLES  AND  FASCLS  OF  THE  HEAD 

The  Muscles  of  the  Head  and  Face  consist  of  ten  grou{ 
to  the  region  in  which  they  are  situated. 

1.  Cranial  Region.  6.  Superior  1 

2.  Auricular  Region.  7.  Inferior  M 

3.  Palpebral  Region.  8.  Inter-Max 

4.  Orbital  R^ion.  9.  Temporo-l 

5.  Nasal  Region.  10.  Pterygo-U 

The  Muscles  contained  in  each  of  these  groups  are  the  fa 

I.  Epicranial  Region.  3.  Palpi 

Occi  pi  to- frontalis.  Orbicularis  palpel 

2.  Auricula,  Regio».  Corrugator  super 

,  .,  „  Tensor  tarsi. 
AttoUens  aurem. 

Altrahens  aurem.  4-   Orfii 

R«lrahen8  aurem.  levator  palpebne 
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Rectni  superior. 
Rectus  inferior. 
R«ctUB  intemuB. 
Rectus  eztemuB. 
Obliquua  superior. 
Obliquus  inferior. 

5.  Nasal  Region. 
FTTfunidalis  nasi. 

Levator  labii  superioris  alccque  nasi. 
Levator  proprius  alee  nasi  posterior. 
Levator  proprius  nlie  nasi  anterior. 
Comprensor  nasi. 
Com  pressor  narium  minor. 
Depressor  alte  nasi. 

6.   Superior  Maxillary  Region, 
Levator  labii  euperioris  proprius. 
Levator  anguli  oris. 


Zygomaticua  major. 
Z^gomaticus  minor. 

J.  Inferior  Maxillary  Region. 
Levator  labii  infcrioris. 
Depressor  labii  infcriorig. 
Depressor  anguli  oris. 

8.  Inter-Maxillary  Region. 
Buccinator. 
RisoriuB. 
Orbicularis  oris. 

9.  TempoTo-Maxillary  Region. 
Masaeter. 

Temporal. 

10.  Plerygo- Maxillary  Region. 
PterygoideuB  extemus. 
Pterygoideufl  intern  us. 


I.  Eficbanial  Reoiox — Occipito-Fhontalis. 

i)u«e(tfu>n(flg.  1 30).  The  bead  being  shaved,  and  a  block  placed  beneath  the  back  of  the 

iwck,makeaverti<alinciHion  through  the  skin  from  before  backwards,  commendns  at  the  root 

of  the  DOse  in  &ont^  and  terminating  behind  at  the  occipital  protuberance  ;  mwe  a  seoond 

incision  in  a  horizontal  direction  along  the  forehead  and  arouud  the  side  of  the  head,  from 

1 30. — Dissection  of  the  Head,  Face,  and  Neck. 


lMW«fi#«^a« 


♦.f.ff.j^  r 


the  anterior  to  the  poatcrior  extremity  of  the  preceding.  Baise  the  skin  in  front  from  the 
subjacent  muscle  from  below  upwards;  this  must  be  done  with  extreme  care,  oa  account 
of  their  intimate  union.  The  tendon  of  this  muscle  is  best  avoided  bv  removing  the  in- 
tegument  firom  tihe  outer  surfiioe  of  the  vessels  and  nerves  which  lie  between  tlie  two. 

The  superjieial  fascia  in  the  epicranial  r^ion  is  a  firm,  dense  layer,  intimately 
adherent  to  the  integument,  and  to  the  Occipi to- frontalis  and  its  tendinous  aponeu- 
rosis;  it  is  continuouB,  behind,  with  the  superficial  fascia  at  the  back  part  of  the 
neck;  and,  laterally,  is  continued  over  the  temporal  aponeurosis:  it  contains  be- 
tween its  layers  the  small  muscles  of  the  auricle,  and  the  superficial  temporal 
vuiw'ls  and  nerves. 

The  OceipilO'fronlalis  (fig.  131)  is  a  broad  musculo-fibrous  layer,  which  covers 
over  the  whole  of  one  tide  of  the  vertex  of  the  skull,  from  the  occiput  to  the  eye- 
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brow.  It  consists  of  two  muHcular  bellies,  separated  by  an  intervening  tendinons 
aponeurosis.  Tlie  occipital  portion,  thin,  quadrilateral  in  form,  and  about  an  inch 
and  a  hilf  in  length,  arises  from  the  outer  two-thirds  of  the  superior  curved  line 
of  the  occipital  bone,  and  from  the  mastoid  portion  of  the  temporal.     Its  fibres  of 


tji. — Muscles  of  the  Head,  Face,  and  Neck. 


origin  are  tendinous,  but  thej  soon  become  muscular,  and  ascend  in  a  parallel 
direction  to  teimitiate  in  the  tendinous  aponeurosis.  The /nmlal  portion  is  thin, 
of  a  qnadrilatcral  form,  and  intimately  adherent  to  the  skin.  It  is  broader,  its 
fibres  are  longer,  and  their  structure  more  pale  than  the  occipital  portion.     Its 
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internal  fibres  are  continuons  with  those  of  the  Pyramldalis  nasi.  Its  middle 
fibres  become  blended  with  the  Corrugator  supercilii  and  Orbicularis:  and  the 
outer  fibres  are  also  blended  with  the  latter  muscle  over  the  external  angular 
process.  The  inner  margins  of  the  two  frontal  portions  of  the  muscle  are  joined 
together  for  some  distance  above  the  root  of  the  nose;  but  between  the  occipital 
portions  there  is  a  considerable  but  variable  interval. 

The  aponeurosis  covers  over  the  whole  of  the  vertex  of  the  skull  without  any 
separation  into  two  lateral  parts,  and  is  connected  with  the  occipital  and  frontal 
portions  of  the  muscle.  Behind,  it  is  attached,  in  the  interval  between  the  occi- 
pital origins,  to  the  occipital  protuberance  and  superior  curved  lines  above  the 
attachment  of  the  trapezius;  in  front,  it  forms  a  short  angular  prolongation  be- 
tween the  frontal  portions;  and  on  each  side,  it  has  connected  with  it  the  Attollens 
and  Attrahens  aurem  muscles:  in  this  situation  it  loses  its  aponeurotic  character, 
and  is  continued  over  the  temporal  fascia  to  the  zygoma  by  a  layer  of  laminated 
areolar  tissue.  This  aponeurosis  is  closely  connected  to  the  integument  by  a 
dense  fibro-cellular  tissue,  which  contains  much  granular  fat,  and  in  which  ramify 
the  numerous  vessels  and  nerves  of  the  integument;  it  is  loosely  connected  with 
the  pericranium  by  a  quantity  of  loose  cellular  tissue,  which  allows  of  a  considerable 
degree  of  movement  of  the  integument. 

Nerves.  The  Occipito-frontalis  is  supplied  (frontal  portion)  by  the  supra-orbital 
and  facial  nerves;  (occipital  portion)  by  the  posterior  auricular  branch  of  the  facial 
and  the  small  occipital. 

Actions,  This  muscle  raises  the  eyebrows  and  the  skin  over  the  root  of  the  nose; 
at  the  same  time  it  throws  the  integument  of  the  forehead  into  transverse  wrinkles, 
a  predominant  expression  in  the  emotions  of  delight.  It  also  moves  the  scalp  from 
before  backwards,  by  bringixig  alternately  into  action  the  occipital  and  frontal 
portions. 

AumcuLAB  Beoioit  (fig.  131). 

Attollens  Aurem.  Attrahens  Aurem. 

Retrahens  Aurem. 

These  three  small  muscles  are  placed  immediately  beneath  the  skin  around  the 
external  ear.  In  man,  in  whom  the  external  ear  is  almost  immoveable,  they  are 
rudimentary.  They  are  the  analogues  of  large  and  important  muscles  in  some  of 
the  mammalia. 

Dissection,  This  requires  considerable  care,  and  shouki  be  performed  in  the  following 
manner.  To  expose  the  Attollens  aurem ;  draw  the  pinna  or  broad  part  of  the  ear  down- 
wards, when  a  tenjw  band  will  be  felt  beneath  the  skm,  passing  from  the  side  of  the  head 
to  the  upper  part  of  the  concha;  b^  dividing  the  skin  over  the  tendon,  in  a  direction  from 
below  upwaroflL  and  then  reflecting  it  on  each  side,  the  muscle  is  exposed.  To  bring  into 
view  the  Attrahens  aurem,  draw  the  helix  backwards  by  means  of  a  hook,  when  the  muscle 
will  be  made  tense,  and  may  be  exposed  in  a  similar  manner  to  the  preceding.  To  expose 
the  Retrahens  aurem,  draw  the  pinna  forwards,  when  ths  muscle  bemg  made  tense  may  be 
felt  beneath  the  skin,  at  its  insertion  into  the  back  |)art  of  the  ooncha,  and  may  be  exposed 
in  the  same  manner  as  the  other  muscles. 

The  Attollens  Aurem  (superior  auriculas),  the  largest  of  the  three,  is  thin, 
and  of  a  radiated  form;  it  arises  from  the  aponeurosis  of  the  Occipito-frontalis,  and 
is  inserted  by  a  thin,  flattened  tendon  into  the  upper  and  anterior  part  of  the  concha. 

Relations.  Externally^  with  the  integument;  internally^  with  the  Temporal  apo- 
neurosis. 

The  Attrahens  Aurem  (anterior  auriculse),  the  smallest  of  the  three,  is  of  a 
triangular  form,  very  thin  in  texture,  and  its  fibres  pale  and  indistinct.  It  arises 
from  the  lateral  edge  of  the  aponeurosis  of  the  Occipito-frontalis;  its  fibres  con- 
verge to  be  inserted  into  the  front  of  the  helix. 

Relations.  Externally^  with  the  skin;  internally ^  with  the  temporal  fascia, 
which  separates  it  from  the  temporal  artery  and  vein. 

The  Retrahens  Aurem  (posterior  auriculas)  consists  of   two  or  three  fleshy 
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fksciculi,  which  arise  from  the  mastoid  portion  of  the  temporal  home  bj  short 
aponeurotic  fibres.     They  are  inserted  into  the  back  part  of  the  concha. 

MelaHons.  Externally,  with  the  integument;  internally y  with  the  mastoid  porti<HL 
of  the  temporal  bone. 

Nerves.  The  Attollens  aurem  is  supplied  bj  the  small  occipital;  the  Attrahens 
aurem,  by  the  facial  and  auricuio-temporai  branch  of  the  inferior  maxillary,  and 
the  Retrahens  aurem,  by  the  posterior  auricular  branch  of  the  facial. 

Actions,  In  man  these  muscles  possess  rery  little  action ;  their  use  is  sufficiently 
expressed  in  their  names. 

Palpebral  Region  (fig.  131). 

Orbicularis  Palpebrarum.  Levator  Palpebne. 

Corrugator  Supercilii.  Tensor  Tarsi. 

Dissection  (fi^.i  30—4).  In  order  to  expose  the  muscles  of  the  fiace,  continue  the  longitudinal 
incision  made  in  the  dissection  of  the  Occipito-frontalis,  down  the  median  line  of  the  face  to 
the  tip  of  the  nose,  and  from  this  point  onwards  to  the  upper  lip;  another  incision  should 
be  carried  along  the  margin  of  the  lip  to  the  angle  of  the  moutl:^  and  transversely  across 
the  &oe  to  the  angle  of  the  jaw.  The  integument  should  also  be  divided  by  an  uudsion 
made  in  front  of  the  ext^ml  ear,  from  the  angle  of  the  jaw,  upwards,  to  the  transverse 
incision  made  in  exposing  the  Occipito-frontalis.  These  incisions  include  a  squarenshaped 
flap  which  should  be  carefully  removed  in  the  direction  marked  in  the  ^gure,  as  the  mus- 
cles at  some  points  are  intimately  adherent  to  the  integument. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle  which  surrounds  the  whole 
circumference  of  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary  in  front  of 
the  lachrymal  groove,  and  from  the  anterior  surface  and  borders  of  a  short  tendon, 
the  Tendo  palpebrarum,  placed  at  the  inner  angle  of  the  orbit.  The  muscle,  thus 
arising,  forms  a  broad,  thin,  and  flat  plane  of  elliptical  fibres,  which  cover  the  eye- 
lids, surround  the  circumference  of  the  orbit,  and  spread  out  over  the  temple,  and 
downwards  on  the  cheek,  becoming  blended  with  the  Occipito-frontalis  and  Corru- 
gator supercilii.  The  palpebral  portion  (ciliaris)  of  the  Orbicularis  is  thin  and 
pale;  it  arises  from  the  bifurcation  of  the  Tendo  palpebrarum,  and  forms  a  series 
of  concentric  curves,  which  are  united  on  the  outer  side  of  the  eyelids  at  an  acute 
angle  by  a  cellular  raphe,  some  being  inserted  into  the  external  tarsal  ligament 
and  malar  bone.  The  orbicular  portion  (orbicularis  latus)  is  thicker,  of  a  reddish 
colour,  its  fibres  well  developed,  forming  a  complete  ellipse. 

The  tendo  palpebrarum  (oculi)  is  a  short  tendon,  about  two  lines  in  length 
and  one  in  breadth,  attached  to  the  nasal  process  of  the  superior  maxillary  bone 
anterior  to  the  lachrymal  groove.  Crossing  the  lachrymal  sac,  it  divides  into  two 
parts,  each  division  being  attached  to  the  inner  extremity  of  the  corresponding 
tarsal  cartilage.  As  the  tendon  crosses  the  lachrymal  sac,  a  strong  aponeurotic 
lamina  is  given  ofl*  from  its  posterior  surface,  which  expands  over  the  sac,  and  is 
attached  to  the  ridge  on  the  lachrymal  bone.  This  is  the  reflectecl  aponeurosis  of 
the  Tendo  palpebrarum. 

Relations.  By  its  snperjicial  surface,  the  orbicular  portion  is  closely  adherent  to 
the  integument,  more  especially  over  the  upper  segment  of  the  muscle;  the  palpe- 
bral portion  being  separated  from  the  skin  by  loose  areolar  tissue.  By  its  deep 
surface,  above,  with  the  Occipito-fr*ontalis  and  Corrugator  supercilii,  with  which 
it  is  intimately  blended,  and  with  the  supra-orbital  vessels  and  nerve;  below,  it 
covers  the  lachrymal  sac  and  the  origin  of  the  Levator  labii  superioris,  Levator 
labii  superioris  alseque  nasi,  and  the  Zygomaticus  major  and  minor  moscles. 
Internally,  it  is  occasionally  blended  witii  the  Pyramidalis  nasi.  Externally,  it  lies 
on  the  temporal  fiwcia.  On  the  eyelids,  it  is  separated  from  the  conjunctiva  by  a 
fibrous  membrane  and  the  tarsal  cartilage. 

The  Corrugator  Supercilii  is  a  small,  narrow,  pyramidal  muscle,  placed  at  the 
inner  extremity  of  the  eyebrow  beneath  the  Occipito-frontalis  and  Orbicularis 
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palpebrarum  muscles.  It  arises  from  the  inner  extremity  of  the  superciliary  ridge; 
its  fibres  pass  upwards  and  outwards,  to  be  inserted  into  the  under  surface  of  the 
orbicularis,  opposite  the  middle  of  the  orbital  arch. 

Relations.  By  its  anterior  surface^  with  the  Occipito-fron talis  and  Orbicularis 
palpebrarum  muscles.  By  its  posterior  surface^  with  the  frontal  bone  and  supra- 
orbital vessels  and  nerve. 

The  Levator  Palpehra  will  be  described  with  the  muscles  of  the  orbital  region. 

The  Tensor  Tarsi  is  a  small  thin  muscle,  about  three  lines  in  breadth  and  six 
in  length,  situated  at  the  inner  side  of  the  orbit,  beneath  the  Tendo  oculi.  It 
arises  from  the  crest  and  adjacent  part  of  the  orbital  surface  of  the  lachrymal  bone, 
and  passing  across  the  lachrymal  sac,  divides  into  two  slips,  which  cover  the  la- 
chrymal canals,  and  are  inserted  into  the  tarsal  cartilages  near  the  Puncta  lachry- 
malia.  Its  fibres  appear  to  be  continuous  with  those  of  the  palpebral  portion  of 
the  Orbicularis;  it  is  occasionally  very  indistinct. 

Nerves,  The  Orbicularis  palpebrarum  and  Corrugator  supercilii  are  supplied 
by  the  facial  and  supra-orbital  nerves;  the  Tensor  tarsi  by  the  facial. 

Actions.  The  Orbicularis  palpebrarum  is  the  sphincter  muscle  of  the  eyelids. 
The  palpebral  portion  acts  involuntarily  in  closing  the  lids,  and  independently  of 
the  orbicular  portion,  which  is  subject  to  the  will.  When  the  entire  muscle  is 
brought  into  action,  the  integuments  of  the  forehead,  temple,  and  cheek  are  drawn 
inwards  towards  the  inner  angle  of  the  eye,  and  the  eyelids  are  firmly  closed. 
The  Levator  palpebral  is  the  direct  antagonist  of  this  muscle;  it  raises  the  upper 
eyelid,  and  exposes  the  globe.  The  Corrugator  supercilii  draws  the  eyebrow 
downwards  and  inwards,  producing  the  vertical  wrinkles  of  the  forehead.  This 
muscle  may  be  regarded  as  the  principal  agent  in  the  expression  of  grief.  The 
Tensor  tarsi  draws  the  eyelids  and  the  extremities  of  the  lachrymal  canab 
inwards,  and  compresses  them  against  the  surface  of  the  globe  of  the  eye;  thus 
])Iacing  them  in  the  most  favourable  situation  for  receiving  the  tears.  It  serves, 
also,  to  compress  the  lachrymal  sac. 

Oebitax  Region  (fig.  132). 

Levator  Palpebrae.  Rectus  Intemus. 

Rectus  Superior.  Rectus  Externus. 

Rectus  Inferior.  Obliquus  Superior. 

Obliquus  Inferior. 

Dissection.  To  open  the  cavity  of  the  orbit,  the  skull-cap  and  brain  should  be  first 
removed  ;  then  saw  through  the  frontal  bone  at  the  inner  extremity  of  the  supra-orbital 
ridge,  and  externally  at  its  junction  with  the  malar.  The  thin  roof  of  the  orbit  should 
then  be  comminuted  by  a  few  slight  blows  with  the  hammer,  and  the  superciliaiy  portion 
of  the  frontal  bone  driven  forwards  by  a  smart  stroke ;  but  must  not  be  removed.  The 
several  fragments  may  then  be  detached,  when  the  periosteum  of  the  orbit  will  be  exposed : 
this  being  removed,  together  with  the  fi&t  which  nils  the  cavity  of  the  orbit,  the  several 
muscles  of  this  region  can  be  examined  To  facilitate  their  dissection,  the  globe  of  the 
eye  should  be  distended ;  this  may  be  effected  by  puncturing  the  optic  nerve  near  the 
eyeball,  with  a  curved  needle,  and  pushing  it  onwards  into  the  globe.  Through  this  aper- 
ture the  point  of  a  blow-pipe  should  be  inserted,  and  a  little  air  forced  into  the  cavity  qf 
the  eyeball ;  then  apply  a  ugature  around  the  nerve,  so  as  to  prevent  the  air  escaping. 
The  slobe  should  now  be  drawn  forwards,  when  the  muscles  will  be  put  upon  the 
stretcL 

The  Levator  Palpebra  b  a  thin,  flat,  triangular  muscle.  It  arises  from  the 
under  surface  of  the  lesser  wing  of  the  sphenoid,  inunediately  above  the  optic 
foramen;  and  is  inserted,  by  a  broad  aponeurosis,  into  the  upper  border  of  the 
superior  tarsal  cartilage.  At  its  origin  it  is  narrow  and  tendinous,  but  soon 
becomes  broad  and  fleshy,  and  finally  terminates  in  a  broad  aponeurosis. 

Relations.  By  its  upper  surfacCy  with  the  frontal  nerve  and  artery,  the  peri- 
osteum of  the  orbit;  and  in  front  with  the  inner  surface  of  the  broad  tarsal  liga- 
ment. By  its  under  surface^  with  the  Superior  rectus;  and,  in  the  lid,  with  the 
conjunctiva. 
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The  Rtetut  Superior  {Attollem),  the  thinnest  and  narrowest  of  the  four  Recti, 
arises  from  the  upper  margin  of  the  optic  foramen,  beneath  the  Levator  polpebne 
and  Superior  oblique,  and  from  the  fibrous  sheath  of  the  optic  nerre;  and  is 

t]i. — Musclea  of  the  Right  OrbiL 


inserted,  by  a  tendinous  expansion,  into  the  sclerotic  coat  of  the  eyeball,  about 
three  or  four  linos  from  the  margin  of  the  cornea. 

Relatioru.  Bj  its  «pper  nirfaee,  with  the  Levator  palpebrs.  Bj  its  under 
mr/ace,  with  the  optic  nerve,  the  ophthalmic  artery,  and  nasal  nerve;  and  in 
front  with  the  tendon  of  the  Superior  oblique  and  the  globe  of  the  eye. 

The  Inferior  and  Internal  Recti  arise  by  a  common  tendon  (the  ligament 
of  Zinn),  which  is  attached  aronnd  the  circumference  of  the  optic  foramen, 
except  at  its  upper  and  outer  part.     The 

External  rectus  has  two  heads:  the  upper     m.— The  relative  Foeitioo  and  Attacli- 
one  arises  from    the   outer  margin  of  the        meat   of  the  Musolaa  of  the  Latt, 
optic  foramen,  immediately  beneath  the  Su-        Eyeball. 
perior  rectus;  the  lower  head,  partly  from  *— .*— i- 

the  ligament  of  Zinn,  and  partly  from   a        a 
small  pointed  process  of  bone  on  the  lower      ^j^ 
margin    of  the    sphenoidal  fissnre.       Each 
muscle  passes  forward  in  the  position  im- 
plied by  its  name,  to  be  inserted,  by  a  ten- 
dinous expansion,  into  the  sclerotic  coat  of      ^^ 
the  eyeball,  about  three  or  four  lines  from      -^■'^ 

the  margin  of  the  cornea.    Between  the  two  •rif-W 

heads  of  the  External  rectus  is  a  narrow  ^^^ 

interval,  through  which  pass  the  third,  nasal 

branch  of  the  fifth,  and  sixth  nervcit,  and  the  ophthalmic  vein.  Although  nearly 
all  these  musclee  present  a  common  origin,  and  are  inserted  in  a  similar  manner 
into  the  sclerotic  coat,  there  arc  certain  differences  to  be  observed  in  them,  as  re- 
gards their  length  and  breadth.  The  Internal  rectus  is  the  broadest,  the  External 
the  longest,  and  the  Superior  the  thinnest  and  narrowest. 

The  Superior  Oblique  is  a  fusiform  muscle,  placed  at  the  upper  and  inner  side 
of  the  orbit,  internal  to  the  Levator  palpebre.  It  arises  about  a  line  above  the 
inner  margin  of  the  optic  foramen,  and,  passing  forwards  to  the  front  and  inner 
side  of  the  orbit,  terminates  in  a  rounded  tendon,  which  passes  trough  a  fibro- 
cartilaginous pulley  attached  to  a  depression  beneath  the  internal  angular  process 
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of  the  frontal  bone,  the  contignons  eurfaces  of  the  tendon  and  pnllej  being  lined 
bj  a  delicate  STnovial  membrane,  and  enclosed  in  a  thin  fibrous  investment.  The 
tendon  is  then  reflected  backwards  and  outwards  beneath  the  Superior  rectus  to 
the  outer  and  posterior  part  of  the  globe  of  the  eye,  and  inserted  into  the  sclerotic 
coat  between  the  Superior  and  External  recti  musdes,  midway  between  the  cornea 
and  entrance  of  the  optic  nerve. 

Relations,  By  its  upper  surface^  with  the  periosteum  covering  the  roof  of  the 
orbit,  and  the  fourth  nerve.  By  its  under  mrface^  with  the  nasal  nerve,  and  the 
upper  border  of  the  Internal  rectus  muscle. 

The  Inferior  Oblique  is  a  thin,  narrow  muscle,  which  arises  from  a  depression 
in  the  orbital  plate  of  the  superior  maxillary  bone,  immediately  external  to  the 
lachrymal  groove.  Passing  outwards  and  backwards  beneath  the  Inferior  rectus, 
it  terminates  in  a  tendinous  expansion,  which  is  inserted  into  the  outer  and  pos- 
terior part  of  the  sclerotic  coat  of  the  eyebalL 

Belations.  By  its  superior  surfaccy  with  the  globe  of  the  eye,  and  with  the 
Inferior  rectus.  By  its  under  surface^  with  the  periosteum  covering  the  floor  of 
the  orbit,  and  with  the  External  rectus. 

Nerves.  The  Levator  palpebral.  Inferior  oblique,  and  all  the  recti  excepting 
the  External,  are  supplied  by  the  third  nerve;  the  Superior  oblique  by  the  fourth; 
the  External  rectus  by  the  sixth. 

Actions.  The  Levator  palpebral  raises  the  upper  eyelid,  and  is  the  direct  anta- 
gonist of  the  Orbicularis  palpebrarum.  The  four  Recti  muscles  are  attached  in 
such  a  manner  to  the  globe  of  the  eye,  that,  acting  singly,  they  will  turn  it  either 
upwards,  downwards,  inwards,  or  outwards,  as  expressed  by  their  names.  If  any 
two  Recti  act  together,  they  carry  the  globe  of  the  eye  in  the  diagonal  of  these 
directions,  viz.  upwards  and  inwards,  upwards  and  outwards,  downwards  and 
inwards,  or  downwards  and  outwards.  By  some  anatomists,  these  muscles  have 
been  considered  the  chief  agent  in  adjusting  the  sight  at  diflerent  distances,  by 
compressing  the  globe,  and  so  lengthening  its  antero-posterior  diameter.  The 
Oblique  are  the  'rotatory  muscles'  of  the  eyeball.  The  Superior  oblique  acting 
alone,  would  rotate  the  globe,  so  as  to  carry  the  pupil  outwards  and  downwards 
to  the  lower  and  outer  side  of  the  orbit;  the  Inferior  oblique  rotating  the  globe 
in  such  a  direction,  as  to  carry  the  pupil  upwards  and  outwards  to  the  upper  and 
outer  angle  of  the  eye. 

Surgical  Anatomy.  The  position  and  exact  point  of  insertion  of  the  tendcms  of  the 
Internal  and  External  recti  muscles  into  Uie  globe,  should  be  carefully  examined  from  the 
front  of  the  eyebdl,  as  the  surgeon  is  often  required  to  divide  oae  or  the  other  muscle  for 
the  cure  of  strabianus.  In  convergent  strabismus,  which  is  the  most  common  form  of 
the  disease,  the  eye  is  turned  inwards,  requiring  the  division  of  the  Internal  rectus.  In 
the  diveigfnit  fonn,  which  is  more  rare,  the  eye  is  turned  outwards,  the  External  rectos 
being  especially  implicated.  The  deformity  produced  in  either  case  is  oondderable,  and 
is  easilv  remedied  by  division  of  one  or  tne  other  muscle.  This  operation  is  readily 
effected  by  having  the  lids  well  separated  by  retractors  held  by  an  assistant,  and  the  eye- 
ball being  drawn  outwards  by  a  blunt  hook  ;  the  conjunctiva  should  be  raised  by  a  pair  of 
forceps,  and  divided  immediately  beneath  the  lower  border  of  tJie  tendon  of  the  Internal 
rectus,  a  little  behind  its  insertion  into  the  sclerotic ;  \hid  submucous  areolar  tissue  is 
then  divided,  and  into  the  small  aperture  thus  made  a  blunt  hook  is  passed  upwards 
between  the  muscle  and  the  globe^  and  the  tendon  of  the  muscle  and  conjunctiva  covering 
it  divided  by  a  pair  of  blunt-pointed  scissors.  Or  the  tendon  mav  be  divided  by  a  sul^ 
conjunctival  incision,  one  blade  of  the  scissors  beinff  passed  upwards  between  the  tendon 
and  the  conjunctiva,  and  the  other  between  the  tendon  and  solerotio.  The  student,  when 
dissecting  these  muscles,  should  remove  on  one  side  of  the  subject  the  conjunctiva  from 
the  front  of  the  eve,  in  order  to  see  more  accurately  the  position  of  these  tendons,  and 
on  the  opposite  side  the  operation  may  be  performedC 
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Nasal  Reqion  (fig.  131). 
Pynunidtdis  Nui. 

Levator  Labit  Saperioria  AUeque  Nasi. 
Levator  Propriua  Aim  Nasi  Poeterior. 
Levator  Froprius  Ala  Nasi  Anterior. 
Compreeaor  Nasi. 
Compressor  Narium  Minor. 
Depressor  Alie  Nasi. 

The  I^ramidatii  Nati  is  a  small  pyramidal  slip  of  muscular  fibre,  prolonged 
downwards  from  tbe  Occipito-fron talis  upon  the  bridge  of  the  dobo,  where  it 
becomes  tendinous,  and  blends  with  the  Compreeaor  nasi.  As  the  two  muscles 
descend,  they  diverge,  leaving  an  angular  interval  between  them,  which  is  filled 
up  by  cellular  tissue. 

Selatiotu.  By  its  upper  tur/ace,  with  the  skin.  By  its  under  turfaee,  with 
the  frontal  and  nasal  bones.  By  its  outer  border,  it  is  connected  with  the  fleshy 
fibres  of  the  Orbicularis  palpebrarum. 

The  Levator  Labii  Superioris  Alague  Nasi  is  a  thin  triangular  mdscle,  situated 
along  the  side  of  the  nose,  and  extending  between  the  inner  margin  of  the  orbit 
and  upper  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the  nasal  pro- 
cess of  the  superior  maxillary  bone,  and  passing  obliquely  downwards  and  outwards, 
divides  into  two  sHpH,  one  of  which  is  inserted  into  the  cartil^e  of  the  ala  of  the 
nose;  the  other  is  prolonged  into  the  upper  tip,  becoming  blended  with  the  Orbi- 
cularis and  Levator  labii  proprius. 

Relationt.  In  front,  with  the  integument;  and  with  a  small  part  of  the  Orbicu- 
laris palpebrarum  above. 

Lying  upon  the  superior  maxillary  bone,  beneath  this  muscle,  is  a  longitudinal 
muscular  fasciculus  about  an  inch  in  length.  It  is  attached  by  one  end  near  the 
origin  of  the  Compressor  nans,  and  by  the  other  to  the  nasal  process  about  an  inch 
above  it;  it  was  described  by  Albinae  as  the  Muaculna  'anomalus,'and  by  Santorini, 
as  the  'RhomboideuB.' 

Tbe  Levator  Propriui  Ala  Nan  Posterior  (^dilator  narit  posterior)  is  a  small 
muscle,  which  is  placed  partly  beneath  the  proper  elevator  of  the  nose  and  lip. 
It  arieee  from  the  margin  of  the  nasal  notch  of  the  superior  maxilla,  and  from  the 
sesamoid  cartilages,  and  is  inserted  into  the  skin  near  the  margin  of  the  nostril. 

The  Levator  Piopriut  Alee  Nasi  Anterior  {dilator  narit  anterior)  is  a  thin, 
delicate  fasciculus,  passing  from  the  cartilage  of  the  ala  of  the  nose  to  the  integu- 
ment near  its  margin.     This  muscle  ie  situated  in  front  of  the  preceding. 

The  CompretMor  Nasi  is  a  small,  thin,  triangular  mnacle,  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  little  external  to  tbe  incisive  fossa; 
its  fibres  proceed  upwards  and  inwards,  expanding  into  a  thin  aponeuroais  which 
is  attached  to  the  fibro-cartilage  of  the  nose,  and  ia  continuous  on  the  bridge  of 
the  nose  with  that  of  the  muscle  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  pyramidalis  nasi. 

The  Compressor  Narium  Minor  ia  a  small  muscle,  attached  by  one  end  to  the 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  end  of  the  nose. 

The  Depressor  Ala  Nasi  (myrtiformis)  is  a  short,  radiated  muscle,  arising  from 
the  incisive  fossa  of  the  superior  maxilla;  it 
the  upper,  or  ascending  set,  being  inserted  : 
ala  of  the  nose;  the  lower,  or  descending,  ii 
of  the  orbicularis. 

Nerves.  All  the  muscles  of  this  group  ai 

Aetiont.  The  Pyramidalis  nasi  draws  do' 
some  anatomists  it  ia  also  considered  as  an 
a  dilator  of  the  nose.  The  Levator  labii  s 
the  upper  lip  and  ala  of  the  nose;  its  moe 
which  it  dilates  to  a  considerable  extent. 
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of  the  frontal  bone,  the  contignons  surfaces  of  the  tendon  and  pnlley  being  lined 
hj  a  delicate  synovial  membrane,  and  enclosed  in  a  thin  fibrous  investment.  The 
tendon  is  then  reflected  backwards  and  outwards  beneath  the  Superior  rectus  to 
the  outer  and  posterior  part  of  the  globe  of  the  eye,  and  inserted  into  the  sclerotic 
coat  between  the  Superior  and  External  recti  muscles,  midway  between  the  cornea 
and  entrance  of  the  optic  nerve. 

Relations,  By  its  upper  surface^  with  the  periosteum  covering  the  roof  of  the 
orbit,  and  the  fourth  nerve.  By  its  under  mrfcuse^  with  the  nasal  nerve,  and  the 
upper  border  of  the  Internal  rectus  muscle. 

The  Inferior  Oblique  is  a  thin,  narrow  muscle,  which  arises  from  a  depression 
in  the  orbital  plate  of  the  superior  maxillary  bone,  immediately  external  to  the 
lachrymal  groove.  Passing  outwards  and  backwards  beneath  the  Inferior  rectus, 
it  terminates  in  a  tendinous  expansion,  which  is  inserted  into  the  outer  and  pos- 
terior part  of  the  sclerotic  coat  of  the  eyebalL 

BekUions,  By  its  superior  surface^  with  the  globe  of  the  eye,  and  with  the 
Inferior  rectus.  By  its  under  surface^  with  the  periosteum  covering  the  floor  of 
the  orbit,  and  with  the  External  rectus. 

Nerves.  The  Levator  palpebral,  Inferior  oblique,  and  all  the  recti  excepting 
the  External,  are  supplied  by  the  third  nerve;  the  Superior  oblique  by  the  fourth; 
the  External  rectus  by  the  sixth. 

Actions,  The  Levator  palpebrse  raises  the  upper  eyelid,  and  is  the  direct  anta- 
gonist of  the  Orbicularis  palpebrarum.  The  four  Recti  muscles  are  attached  in 
such  a  manner  to  the  globe  of  the  eye,  that,  acting  singly,  they  will  turn  it  either 
upwards,  downwards,  inwards,  or  outwards,  as  expressed  by  their  names.  If  any 
two  Recti  act  together,  they  carry  the  globe  of  the  eye  in  the  dii^onal  of  these 
directions,  viz.  upwards  and  inwards,  upwards  and  outwards,  downwards  and 
inwards,  or  downwards  and  outwards.  By  some  anatomists,  these  muscles  have 
been  considered  the  chief  agent  in  adjusting  the  sight  at  difierent  distances,  by 
compressing  the  globe,  and  so  lengthening  its  antero-posterior  diameter.  The 
Oblique  are  the  'rotatory  muscles'  of  the  eyeball.  The  Superior  oblique  acting 
alone,  would  rotate  the  globe,  so  as  to  carry  the  pupil  outwards  and  downwards 
to  the  lower  and  outer  side  of  the  orbit;  the  Inferior  oblique  rotating  the  globe 
in  such  a  direction,  as  to  carry  the  pupil  upwards  and  outwards  to  the  upper  and 
outer  angle  of  the  eye. 

Surgical  Anatomy,  The  position  and  exact  point  of  insertion  of  the  tendcma  of  the 
Internal  and  External  recti  muscles  into  the  globe,  should  be  carefully  examined  finom  \h» 
front  of  the  eyebdl,  as  the  surgeon  is  often  required  to  divide  (me  or  the  other  muscle  for 
the  cure  of  strabismus.  In  oonversent  strabismus,  which  is  the  most  common  form  of 
the  disease,  the  eye  is  turned  inwards,  requiring  tiie  division  of  the  Internal  rectus.  In 
the  divergent  form,  which  is  more  rare,  the  eye  is  turned  outwards,  the  External  rectos 
being  es^^dally  implicated.  The  deformity  produced  in  either  case  is  oondderable,  and 
is  easilv  remedied  by  division  of  one  or  the  other  muscle.  This  operation  is  readily 
effected  by  having  the  lids  well  separated  by  retractors  held  by  an  assistant,  and  the  eye- 
ball being  drawn  outwards  by  a  blunt  hook  ;  the  conjunctiva  should  be  raised  by  a  pair  of 
forceps,  and  divided  immediately  beneath  the  lower  border  of  the  tendon  of  the  Internal 
rectus,  a  little  behind  its  insertion  into  the  sclerotic ;  the  submucous  areolar  tissue  is 
then  divided,  and  into  the  smaU  aperture  thus  made  a  blunt  hook  is  passed  upwards 
between  the  muscle  and  the  globe^  and  the  tendon  of  the  muscle  and  conjunctiva  covering 
it  divided  by  a  pair  of  blunt-pointed  scissors.  Or  the  tendon  may  be  divided  by  a  sub- 
conjunctival incision,  one  blade  of  the  scissors  being  passed  upwards  between  the  tendon 
and  the  ooniunctiva,  and  the  other  between  tiie  tendon  and  sclerotic.  The  student^  when 
dissecting  these  musdes,  should  remove  on  one  side  of  the  subject  the  conjunctiva  from 
the  front  of  the  eve,  in  order  to  see  more  accurately  the  position  of  these  tendons^  and 
on  the  opposite  side  the  operation  may  be  performedC 
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Nasal  Region  (fig.  131). 

Pyramidalis  Nasi. 

Levator  Labi!  Superioris  Alaeque  Nasi. 

Levator  Proprius  Alaa  Nasi  Posterior. 

Levator  Proprius  Alsd  Nasi  Anterior. 

Compressor  Nasi. 

Compressor  Narium  Minor. 

Depressor  Alaa  Nasi. 

The  Pyramidalis  Nasi  is  a  small  pyramidal  slip  of  muscular  fibre,  prolonged 
downwards  from  the  Occipito-frontalis  upon  the  bridge  of  the  nose,  where  it 
becomes  tendinous,  and  blends  with  the  Compressor  nasi.  As  the  two  muscles 
descend,  they  diverge,  leaving  an  angular  interval  between  them,  which  is  filled 
up  by  cellular  tissue. 

Relations.  By  its  upper  surface^  with  the  skin.  By  its  under  surface,  with 
the  frontal  and  nasal  bones.  By  its  outer  border,  it  is  connected  with  the  fieshy 
fibres  of  the  Orbicularis  palpebrarum. 

The  Levator  Lahii  Superioris  Alteque  Nasi  is  a  thin  triangular  miiscle,  situated 
along  the  side  of  the  nose,  and  extending  between  the  inner  margin  of  the  orbit 
and  upper  lip.  It  arises  by  a  pointed  extremity  from  the  upper  part  of  the  nasal  pro- 
cess of  the  superior  maxillary  bone,  and  passing  obliquely  downwards  and  outwards, 
divides  into  two  slips,  one  of  which  is  inserted  into  the  cartilage  of  the  ala  of  the 
nose;  the  other  is  prolonged  into  the  upper  lip,  becoming  blended  with  the  Orbi- 
cularis and  Levator  labii  proprius. 

Relations.  In  front,  with  the  integument;  and  with  a  small  part  of  the  Orbicu- 
laris palpebrarum  above. 

Lying  upon  the  superior  maxillary  bone,  beneath  this  muscle,  is  a  longitudinal 
muscular  fasciculus  about  an  inch  in  length.  It  is  attached  by  one  end  near  the 
origin  of  the  Compressor  naris,  and  by  the  other  to  the  nasal  process  about  an  inch 
above  it;  it  was  described  by  Albinus  as  the  Musculus  ^anomalus,'  and  by  Santorini, 
as  the  'Rhomboideus.' 

The  Levator  Proprius  Alee  Nasi  Posterior  {dilator  naris  posterior)  is  a  small 
muscle,  which  is  placed  partly  beneath  the  proper  elevator  of  the  nose  and  lip. 
It  arises  frt)m  the  margin  of  the  nasal  notch  of  the  superior  maxilla,  and  from  the 
sesamoid  cartilages,  and  is  inserted  into  the  skin  near  the  margin  of  the  nostril. 

The  Levator  Proprius  Alee  Nasi  Anterior  {dilator  naris  anterior)  is  a  thin, 
delicate  fasciculus,  passing  from  the  cartilage  of  the  ala  of  the  nose  to  the  integu- 
ment near  its  margin.     This  muscle  is  situated  in  front  of  the  preceding. 

The  Compressor  Nasi  is  a  small,  thin,  triangular  muscle,  arising  by  its  apex 
from  the  superior  maxillary  bone,  above  and  a  little  external  to  the  incisive  fossa; 
its  fibres  proceed  upwards  and  inwards,  expanding  into  a  thin  aponeurosis  which 
is  attached  to  the  fibro-cartilage  of  the  nose,  and  is  continuous  on  the  bridge  of 
the  nose  with  that  of  the  muscle  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  pyramidalis  nasi. 

The  Compressor  Narium  Minor  is  a  small  muscle,  attached  by  one  end  to  the 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  end  of  the  nose. 

The  Depressor  Alee  Nasi  {myrtiformis)  is  a  short,  radiated  muscle,  arising  fi^m 
the  incisive  fossa  of  the  superior  maxilla;  its  fibres  diverge  upwards  and  outwards, 
the  upper,  or  ascending  se^  being  inserted  into  the  septum,  and  back  part  of  the 
ala  of  the  nose;  the  lower,  or  descending,  into  the  back  part  of  the  upper  segment 
of  the  orbicularis. 

Nerves.  All  the  muscles  of  this  group  are  supplied  by  the  facial  nerve. 

Actions.  The  Pyramidalis  nasi  draws  down  the  inner  angle  of  the  eyebrow;  by 
some  anatomists  it  is  also  considered  as  an  elevator  of  the  ala,  and,  consequently, 
a  dilator  of  the  nose.  The  Levator  labii  superioris  alceque  nasi  draws  upwards 
the  upper  lip  and  ala  of  the  nose;  its  most  important  action  is  upon  the  nose, 
which  it  dilates  to  a  considerable  extent.     The  action  of  this  muscle  produces  a 
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marked  inflnence  over  the  countenaDce,  uid  Is  the  principal  ftg«it  in  the  expres- 
sion of  contempt.  Tlie  two  Lovatorea  aIk  nasi  are  the  dilators  of  the  pinna  of  the 
nose,  and  the  Compressores  nasi  appear  to  act  as  a  dilator  of  the  nose  rather  than 
as  a  constrictor.  Tho  Depressor  alaa  nasi  is  a  direct  antagonist  of  the  preceding 
muscles,  drawing  the  upper  lip  and  ala  of  the  noee  downwards,  and  thereby  con- 
stricting the  aperture  of  the  nares. 

StrpERiOB  Mazillart  Region  (lig.iji). 
Levator  Labii  Superioris  Fropriua.  Zygomaticas  major. 

Levator  Anguli  Oris.  Zygomaticus  minor. 

Tho  Levator  Labii  Superiorit  Propriut  is  a  thin  muscle  of  a  quadrilateral  form. 
It  arises  from  the  lower  margin  of  the  orbit  inmiediately  above  the  infra-orbital 
foramen,  some  of  its  fibres  being  attached  to  the  superior  maxilla,  some  to  the 
malar  bone;  its  fibres  converge  downwards  and  inwards  to  be  inserted  into  the 
muscular  substance  of  the  upper  lip. 

Relation*.  By  its  tuperficiat  nirfaee,  with  the  lower  segment  of  the  Orbicu- 
laris palpebrarum;  below,  it  is  sub -cutaneous.  By  its  deep  mr/ace,  it  conceals  the 
origin  of  the  Compressor  nasi  and  Levator  anguli  oris  muscles,  and  the  infra- 
orbital vessels  and  nerves,  as  they  escape  from  the  infra-orbital  foramen. 

The  Levator  Anguli  Orit  {muteulut  eaninus)  arises  by  a  broad  attjtcbment 
from  the  canine  fossa,  immediately  below  the  infra-orbital  foramen;  its  fibres 
incline  downwards  and  a  little  outwards,  to  be  inserted  into  the  angle  of  the  mouth, 
intermingling  its  fibres  with  those  of  the  Zygomatici,  the  Depressor  anguli  oris, 
and  the  Orbicularis. 

Relationt.  Its  superficial  tur/ace,  is  covered  above  by  the  Levator  labii  supe- 
rioris proprius  and  the  infra-orbital  vessels  and  nerves;  below,  by  the  integumenL 
By  its  deep  turfaee,  it  is  in  relation  with  the  superior  maxilla,  the  Buccinator, 
and  the  mucous  membrane. 

The  Zj/ffomaticut  major  is  a  slender  cylindrical  fasciculus,  which  arises  from 
the  malar  bone,  in  front  of  the  zygomatic  suture,  and,  descending  obliquely  down- 
wards and  inwards,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with 
the  fibres  of  the  Orbicularis  and  Depressor  anguli  oris. 

Relations.  By  its  tuper/icial  ntrfaee,  occasionally  with  the  Orbicularis  palpe- 
brarum, above;  and  below,  with  the  sub-cutaneous  adipose  tissue.  By  its  deep 
turfaee,  with  the  malar  bone,  the  Masseter  and  Buccinator  muscles. 

The  Zygomatieut  Minor  arises  from  the  malar  bone,  in  front  of  the  Zygomati- 
cus  major,  immediately  behind  the  maxillary  suture,  and,  passing  downwards  and 
inwards,  is  continuous  with  the  outer  mai^in  of  the  Levator  labii  superioris  pro- 
prius. 

Relationt.  By  its  tuper/icial  turfaee,  with  the  integument  and  the  Orbicularis 
palpebrarum  above.     By  its  deep  turfaee,  with  the  Levator  anguli  oris. 

Nervet,  This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actiont.  The  Levator  labii  superioris  proprius  is  the  proper  elevator  of  the 
upper  lip,  carrying  it  at  the  same  time  a  little  outwards.  The  I^evator  anguli 
oris  raises  the  angle  of  the  mouth  and  draws  it  inwards;  whilst  the  Zygomatici 
raise  the  upper  lip,  and  draw  it  somewhat  outwards,  as  in  laughing. 

Inferior  Maxillart  Reqiuji  (fig.  131). 
Levator  Labii  Inferioris, 
Depressor  Labii  Inferioris  (Quadratus  menti). 
Depressor  Anguli  Oris  (Triangularis  menti). 

~     " may  be  dissected  by  making  a  vertical  incision 

n  of  the  lower  lip  to  the  chin :  a  second  incision 
f  the  lower  jaw  as  for  bb  the  angle,  and  the  int^^- 
ihewn  in  fig.  I  JO. 
Hot  menti)  is  to  be  dissected  by  everting  the 
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lower  lip  and  raising  the  mucous  membrane.  It  is  a  small  conical  muscular  fasci** 
cuius,  which  arises  from  the  incisive  fossa,  external  to  the  symphysis  of  the  lower 
jaw;  its  fibres  expand  downwards  and  forwards,  to  be  inserted  into  the  integu- 
ment of  the  chin. 

ReUuions.  On  its  inner  surfacey  with  the  buccal  mucous  membrane;  in  the 
median  line^  it  is  blended  with  the  muscle  of  the  opposite  side;  and  on  its  outer 
sidcy  with  the  Depressor  labii  inferioris. 

The  Depressor  Lahii  Inferioris  {Quadratus  menti)  is  a  small  quadrilateral 
muscle,  situated  at  the  outer  side  of  the  preceding.  It  arises  from  the  external 
oblique  line  of  the  lower  jaw,  between  the  symphysis  and  mental  foramen,  and 
passes  obliquely  upwards  and  inwards,  to  be  inserted  into  the  integument  of  the 
lower  lip,  its  fibres  blending  with  the  Orbicularis,  and  with  those  of  its  fellow  of 
the  opposite  side.    It  is  continuous  with  the  fibres  of  the  Platysma  at  its  origin. 

Relations.  'By  its  superficial  surfacey  with  part  of  the  Depressor  anguli  oris, 
and  with  the  integument,  to  which  it  is  closely  connected.  By  its  deep  surface^ 
with  the  mental  vessels  and  nerves,  the  mucous  membrane  of  the  lower  lip,  the 
labial  glands,  and  the  Levator  labii  inferioris,  with  which  it  is  intimately  united. 

The  Depressor  Anguli  Oris  is  a  triangular  muscle,  arising,  by  its  broad  base, 
from  the  external  oblique  line  of  the  lower  jaw;  its  fibres  pass  upwards,  to  be 
inserted,  by  a  thick  and  narrow  fasciculus,  into  the  angle  of  the  mouth,  being  con- 
tinuous with  the  Orbicularis,  Levator  anguli  oris,  and  Zygomaticus  nugor. 

Relations,  By  its  superficial  surface^  with  the  integument.  By  its  deep  sur» 
facey  with  the  Depressor  labii  inferioris,  the  Platysma,  and  Buccinator. 

Nerves.  This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions.  The  I^evator  labii  inferioris  raises  the  lower  lip,  and  protrudes  it  for- 
wards; at  the  same  time  it  wrinkles  the  integument  of  the  chin.  The  Depressor 
labii  inferioris  draws  the  lower  lip  directly  downwards  and  a  little  outwards.  The 
Depressor  anguli  oris  depresses  the  angle  of  the  mouth,  being  the  great  antagonist 
to  the  Levator  anguli  oris  and  Zygomaticus  major:  acting  with  those  muscles,  it 
will  draw  the  angle  of  the  mouth  directly  backwards. 

Inter-Maxillart  Region. 
Orbicularis  Oris.  Buccinator.  Risorius. 

Dissection.  The  dissection  of  these  muscles  may  be  considerably  facilitaied  by  filling  the 
oavitv  of  the  mouth  with  tow,  so  as  to  distend  the  cheeks  and  lips  ;  the  mouth  should 
then  be  closed  by  a  few  stitches,  and  the  integument  carefully  removed  from  the  sur£Bu;e. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  elliptic  in  form,  composed  of  con- 
centric fibres,  which  surround  the  orifice  of  the  mouth.  It  consists  of  two  thick 
semicircular  planes  of  muscular  fibre,  which  surround  the  oral  aperture,  and  inter- 
lace on  either  side  with  those  of  the  Buccinator  and  other  muscles  inserted  into 
this  part.  On  the  free  margin  of  the  lips  the  muscular  fibres  are  continued  unin- 
terruptedly from  one  side  to  the  other,  forming  a  roundish  fasciculus  of  fine  pale 
fibres  closely  approximated.  To  the  outer  part  of  each  segment  some  special  fibres 
are  added,  by  which  the  lips  are  connected  directly  with  the  maxillary  bones 
and  septum  of  the  nose.  The  additional  fibres  for  the  upper  segment  consist  of 
four  bands,  two  of  which  (Accessorii  orbicularis  superioris)  arise  from  the  alveo- 
lar border  of  the  superior  maxilla,  opposite  the  incisor  teeth,  and  arching  out- 
wards on  each  side,  are  continuous  at  the  angles  of  the  mouth  with  the  other 
muscles  inserted  into  this  part. 

The  two  remaining  muscular  slips,  called  the  Naso-labialis,  connect  the  upper  lip 
to  the  septum  of  the  nose:  as  they  descend  from  the  septum,  an  interval  is  left 
between  them,  which  corresponds  to  that  left  by  the  divergence  of  the  accessory 
portions  of  the  Orbicularis  above  described.  It  is  this  interval  which  forms  the 
depression  seen  on  the  surface  of  the  skin  beneath  the  septum  of  the  nose, 
Thoee  for  the  lower  segment  (Accessorii  orbicularis  inferior)  arise  from  the  infe- 
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marked  influence  over  the  countenance,  and  is  the  principal  agent  in  the  expres- 
sion of  contempt.  The  two  Levatores  alae  nasi  are  the  dilators  of  the  pinna  of  the 
nose,  and  the  Compressores  nasi  appear  to  act  as  a  dilator  of  the  nose  rather  than 
as  a  constrictor.  The  Depressor  alae  nasi  is  a  direct  antagonist  of  the  preceding 
muscles,  drawing  the  upper  lip  and  ala  of  the  nose  downwards,  and  thereby  con- 
stricting the  aperture  of  the  nares. 

Superior  Maxillary  Region  (fig.  131). 

Levator  Labii  Superioris  Proprius.  Zygomaticus  major. 

Levator  Anguli  Oris.  Zygomaticus  minor. 

The  Levator  Labii  Superioris  Proprius  is  a  thin  muscle  of  a  quadrilateral  form. 
It  arises  from  the  lower  margin  of  the  orbit  immediately  above  the  infra-orbital 
foramen,  some  of  its  fibres  being  attached  to  the  superior  maxilla,  some  to  the 
malar  bone;  its  fibres  converge  downwards  and  inwu*ds  to  be  inserted  into  the 
muscular  substance  of  the  upper  lip. 

Relations,  By  its  superficial  surface^  with  the  lower  segment  of  the  Orbicu- 
laris palpebrarum;  below,  it  is  sub-cutaneous.  By  its  deep  surface^  it  conceals  the 
origin  of  the  Compressor  nasi  and  Levator  anguli  oris  muscles,  and  the  infra- 
orbital vessels  and  nerves,  as  they  escape  from  the  infra-orbital  foramen. 

The  Levator  Anguli  Oris  (musculus  caninus)  arises  by  a  broad  attachment 
from  the  canine  fossa,  immediately  below  the  infra-orbital  foramen;  its  fibres 
incline  downwards  and  a  little  outwards,  to  be  inserted  into  the  angle  of  the  mouth, 
intermingling  its  fibres  with  those  of  the  Zygomatici,  the  Depressor  anguli  oris, 
and  the  Orbicularis. 

Relations,  Its  superficial  surface^  is  covered  above  by  the  Levator  labii  supe- 
rioris proprius  and  the  infra-orbital  vessels  and  nerves;  below,  by  the  integument. 
By  its  deep  surface^  it  is  in  relation  with  the  superior  maxilla,  the  Buccinator, 
and  the  mucous  membrane. 

The  Zygomaticus  major  is  a  slender  cylindrical  fasciculus,  which  arises  from 
the  malar  bone,  in  front  of  the  zygomatic  suture,  and,  descending  obliquely  down- 
wards and  inwards,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with 
the  fibres  of  the  Orbicularis  and  Depressor  anguli  oris. 

Relations.  By  its  superficial  surface^  occasionally  with  the  Orbicularis  palpe- 
brarum, above;  and  below,  with  the  sub-cutaneous  adipose  tissue.  By  its  deep 
surface^  with  the  malar  bone,  the  Masseter  and  Buccinator  muscles. 

The  Zygomaticus  Minor  arises  from  the  malar  bone,  in  front  of  the  Zygomati- 
cus major,  inmiediately  behind  the  maxillary  suture,  and,  passing  downwards  and 
inwards,  is  continuous  with  the  outer  margin  of  the  Levator  labii  superioris  pro- 
prius. 

Relations,  By  its  superficial  surface^  with  the  integument  and  the  Orbicularis 
palpebrarum  above.     By  its  deep  surface^  with  the  Levator  anguli  oris. 

Nerves.  This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions,  The  Levator  labii  superioris  proprius  is  the  proper  elevator  of  the 
upper  lip,  carrying  it  at  the  same  time  a  little  outwards.  The  Levator  anguli 
oris  raises  the  angle  of  the  mouth  and  draws  it  inwards;  whilst  the  Zygomatici 
raise  the  upper  lip,  and  draw  it  somewhat  outwards,  as  in  laughing. 

Inferior  Maxillary  Region  (fig.  131). 

Levator  Labii  Inferioris. 

Depressor  Labii  Inferioris  (Quadratus  menti). 

Depressor  Anguli  Oris  (Triangularis  menti). 

Dissection,  The  Muscles  in  this  region  mav  be  dissected  by  making  a  vertical  incision 
llirouffh  the  integument  from  the  margin  of  the  lower  lip  to  the  chin :  a  second  incision 
should  then  be  carried  along  the  margin  of  the  lower  jaw  as  far  as  the  angle,  and  the  integu- 
ment carefully  removed  in  the  direction  shewn  in  fig.  1 30. 

The  I^evator  I^abii  Inferioris  {I^evator  menti)  is  to  be  dissected  by  everting  the 
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of  two  portions,  soperficial  and  deep.  The  luperfieUtl  portion,  the  largest  part  of 
the  muscle,  arises  hy  a  thick  teodinoua  aponenroais  from  tho  malar  process  of  the 
superior  maxilla,  and  from  the  anterior  two-thirds  of  the  lower  border  of  the  zy- 
gomatic arch:  its  fibres  pass  downwards  and  backwards,  to  be  inserted  into  the 
lower  half  of  the  ramus  and  angle  of  the  lower  jaw.  The  deep  portion  is  much 
smaller,  more  muscular  in  t«zture,  and  the  direction  of  its  fibres  is  forwards;  it 
arises  from  the  posterior  third  of  the  lower  border  and  whole  of  the  inner  surface 
of  the  zygomatic  arch  and  is  inserted  into  the  upper  half  of  the  ramus  and  coro- 
noid  process  of  the  jaw.  The  deep  portion  of  the  muscle  is  partly  concealed,  in 
f^nt,  by  the  superficial  portion;  behind,  it  it  covered  by  the  parotid  gland.  The 
fibres  of  the  two  portions  are  united  at  their  insertion. 

Relation*.  By  its  tuper/icial  turface,  with  the  integument;  above,  with  the 
Orbicularis  palpebrarum  and  Zygomaticus  major;  and  has  passing  across  it  trans- 
versely,  Stenon's  duct,  the  branches  of  the  facial  nerve,  and  the  transverse  facial 
artery.  By  its  deep  turfaee,  with  the  ramus  of  the  jaw,  the  Temporal  muscle, 
and  the  Buccinator,  from  which  it  is  separated  by  a  mass  of  fat.  Its  potterior 
margin  is  covered  by  the  parotid  gland.  Its  anterior  margin  is  in  relation,  below, 
with  the  facial  artery. 

At  this  stage  of  the  dissection,  the  temporal  faacia  is  seen  covering  in  the  Tem- 
poral muscle.  It  is  a  strong  aponeurotic  investment,  affitrding  attadiment,  by  its 
inner  surface,  to  the  superficial  fibres  of  tfais  muscle.  Above,  it  ia  a  single  uniform 
layer,  attached  to  the  entire  extent  of  the  temporal  ridge;  but  below,  where  it  is 
attached  to  the  zygoma,  it  consists  of  two  layers,  one  of  which  is  inserted  into 
the  outer,  and  the  other  to  the  inner  border  of  the  zygomatic  arch.  A  small 
quantity  of  fat,  and  the  orbital  branch  of  the  temporal  u-tery,  are  contuned  be- 
tween these.  It  is  covered,  on  its  outer  surface,  by  the  aponeurosis  of  the 
Occipito  frontalis,  the  Orbicularis  palpebrarum,  and  AttoUens  and  Attrahens  aurem 
muscles;  the  temporal  artery  and  vein,  and  ascending  branches  of  the  temporal 
nerves,  cross  it  from  below  upwards. 

134. — The  Temporal  Uusola,  the  Zygoma  and  Uaaseter  having  been  removed. 


ZHuection.  In  order  to  expose  the  Temporal  muscles  'his  fksoia  should  be  removed  :  this 
mav  be  effected  by  separating  it  at  its  attachment  along  the  upper  border  of  the  zyKoma, 
and  disBocting  it  upwards  from  the  surface  of  the  muttole.    The  zygomatic  arch  should 
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then  b«  divided  in  front  at  its  junction  with  the  malar  bone,  and,  behind,  near  the  ester- 
nal  auditor;  meatus,  and  drawn  downwards  with  the  masseter,  which  should  be  detached 
from  itH  insertion  into  the  raniua  and  angle  of  the  jaw.  The  whole  extent  of  the  Temporal 
mUBole  ie  then  exposed. 

The  Temporal  is  a  broad  radiating  muscle,  situated  at  the  side  of  the  head,  and 
occupying  the  entire  extent  of  the  temporal  fossa.  It  arises  from  the  whole  of 
the  temporal  fossa,  which  extends  from  the  external  angular  process  of  the  frontal 
in  front,  to  the  mastoid  portion  of  the  temporal  behind,  and  from  the  curved  line 
on  the  frontal  and  parietal  bones  above,  to  the  pterygoid  ridge  on  the  great  wing 
of  the  sphenoid  below.  It  is  also  attached  to  the  inner  surface  of  the  t^nporal 
fascia.  Its  fibres  converge  as  they  descend,  the  anterior  passing  obliquely  back- 
wards, the  posterior  obliquely  forwards,  and  the  middle  fibres  descend  vertically, 
and  terminate  in  an  aponeurosis,  the  fibres  of  which,  radiated  at  its  commence- 
ment, converge  into  a  thick  and  flat  tendon,  which  is  inserted  into  the  inner  surface, 
apex,  and  anterior  border  of  the  coronoid  process  of  the  lower  jaw. 

Relationt.  By  its  ntperfieial  turfaee,  with  the  integument,  the  temporal  fascia, 
aponeurosis  of  the  Occipito- frontalis,  the  Attollens  and  Attrahens  aurcm  muscles, 
the  temporal  vessels  and  nerves,  the  zygoma  and  Masseter.  By  its  deep  turfaee, 
with  the  temporal  fossa,  the  External  pterygoid  and  part  of  the  Buccinator  muscles, 
the  intemid  maxillary  artery,  and  its  deep  temporal  branches. 

NervtM.  Both  mosdee  are  supplied  by  the  inferior  maxillary  nerve. 

10.  Ftsbtoo-Maxillaht  Reqiok. 

Internal  Pterygoid.  External  Pterygoid. 

DitMetivii.  The  Temporal  muscle  having  been  examined,  the  muBcles  in  the  ptorygo- 
maxillary  region  may  be  exposed  by  sawing  through  the  base  of  the  coronoid  process,  and 
drawing  it  upwards,  together  with  the  Temporal  muscle,  which  should  be  detached  from 
the  Bunoce  of  the  temporal  foosa.  Divide  the  ramus  of  the  jaw  just  below  the  condyle, 
and  als<^  by  a  transrerse  incision  extending  across  the  commencement  of  its  lower  third, 
just  above  the  dental  foramen,  remove  the  fragment,  and  the  Pterygoid  muscles  will  be 
eiposed. 

>id  Husclea,  the  Zygomatic  Arch  and  a  portion  of  the 
~ius  of  the  Jaw  having  l)een  removed. 


The  Internal  PUrygotd  is  a  thick   quadrilateral  muscle,   and  resembles  the 
Masseter  in  form,  structure,  and  in  the  direction  of  M»  fibres.     It  arises  from  the 
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pterygoid  foaea,  its  fibres  being  Attached  to  the  inner  sarface  of  the  external  ptery- 
goid plate  of  the  epheaoid,  and  to  the  grooved  aurface  of  the  tuberosity  of  the 
palate  bone;  its  fibres  descend  downwardd,  outwards,  an""  iio'-two™?.  tn  Kq  inuai-tnii 
by  strong  tendinous  lamiDs,  into  the  lower  and  back 
the  ramus  and  angle  of  the  lower  jaw. 

Relatiotu,  By  its  external  turfaee,  with  the  ramns  ol 
it  ia  aeparat£d  at  its  upper  part  by  the  External  Pteryg< 
ment,  the  internal  maxillary  artery,  and  the  superior 
By  its  internal  turjace,  with  the  Tensor  palati,  being  s 
constrictor  of  the  pharynx  by  a  cellular  interval. 

The  External  Pterygoid  is  a  short  thick  mascle,  i 
being  broader  at  its  origin  than  at  its  insertion.  1 
muscle  are  tendinous,  the  intervening  portion  being 
heads,  separated  by  a  cellular  interval.  The  upper  hei 
gold  ridge  on  the  great  ala  of  the  sphenoid,  and  the  po 
tween  it  and  the  base  of  the  external  pterygoid  plate; 
cuius,  from  the  outer  snrface  of  the  external  pteryj 
tuberosity  of  the  palate  bone.  From  this  origin,  its 
backwards  and  outwards,  to  be  inserted  into  a  depressi< 
the  neck  of  the  condyle  of  the  lower  jaw,  and  into  I 
the  interarticular  fibro-cartilage. 

Relation*.  By  its  external  lurface,  with  the  ramus  < 
nal  maxillary  artery,  which  crossea  it,  the  tendon  of 
the  Masseter.  By  its  internal  turjace,  it  rests  agaii 
Internal  pterygoid,  the  internal  lateral  ligament,  the 
and  inferior  maxtllary  nerve;  by  its  upper  border 
temporal  and  masseteric  branches  of  the  inferior  maxill 

Nerve*.  These  musclea  are  supplied  by  the  inferior  i 

Action*.  The  Temporal,  Masseter,  and  Internal  ptei 
agtuDst  the  upper  with  great  force.  The  two  latter  n 
in  the  direction  of  their  fibres,  assist  the  Externa] 
lower  jaw  forwards  upon  the  upper,  the  jaw  being  dra 
fibres  of  the  Masseter,  and  posterior  fibres  of  the  Ten 
rygoid  muscles  are  the  direct  agents  in  the  trituratior 
lower  jaw  directly  forwards,  so  as  to  make  the  lowei 
upper.  If  the  muscle  of  one  side  acta,  the  correspondii 
fmwards,  and  the  other  condyle  remaining  fixed,  the 
opposite  side.  The  alternation  of  these  movements  c 
tritnration. 


MUSCLES  AND  FASCLE  OF  TH 

The  muscles  of  the  Neck  may  be  arranged  into  grou 
region  in  which  they  are  situated. 
These  groups  are  nine  in  number. 


1.  Snperficiol  Begion.  6.  Muscles 

2.  Depressors  of  the  Os  Hyoides  ^,  Muscles 

and  Larynx.  tebral 

■i.  Elevators  of  the  Ob  Hvoidea  n    «r 

4.  Muscles  of  the  Tongue. 

5.  Muscles  of  the  Pharynx. 


tebral 
9,  Muscles 


UnSCLES  ABD  PASCI£. 


I.  St^terficial  Regum. 
PIfttf  mu  myoides. 
Stemo-cle  ido-maatoideiu. 

Injira-kyoid  Region, 
1.  Depretiort  of  the  Ot  Hyoidei  a 
Larynx. 

Sterno-hyoid. 
Sterao-ttiTroid. 
ThjTo-hyoid. 
Omo-byoid. 

Sttpra-kyoid  Seyiom. 
3.  EUvalort  of  the  Ot  Ht/oidtt  a 

Digutric 
Stylo-hyoid. 
Mylo-hyoid, 
Genio-hyoid, 

Lingual  Region. 
4.  Muselet  of  Ike  Tongue. 
Gen  io-  Lyo-gloMus. 

HjO-gloSBUfl. 

Lingual  is. 

Stylo-gloMui 

Palato-glosBUB. 


5.  Mu»eU*  <^  ike  Fhan/mx. 
Constridor  inferior. 
CoDBtrictraMnedioB. 
CoDStrictor  saperior. 
Stjlo-phwyngeiu. 
Falkto-i^iaryngeas. 

6.  MuteUt  of  the  Soft  Palate. 
Levator  palati. 
Tensor  [wlati. 
Azygos  UTulffl. 
Paiato-gloBsns. 
Palato-phaiTngens. 

7.  Muselet  of  Ike  Anterior  VerUbral 

BectuB  capitifl  Niticua  nuyor. 
Bectna  capitis  aoticns  minor. 
BectoB  latendis. 
LonguB  colli. 

8.  JUmtelet  of  tie  Lateral  Vertebral 

Scalenus  anticue. 
Scalenus  medius. 
Scalenus  posticus. 

q.  Mutelet  of  the  Larynx. 
Included  in  the  description  of  the 
Larynz. 


ScPEitnciAL  Reoioh.  (fig.  131). 


FUtjsma  Myoidea. 


Sterno-Cleido-Mastoid. 


ZHuKlion.  A  block  having  been  placed  at  the  back  of  the  neck,  and  the  bee  turned  to 
the  side  opposite  to  that  to  be  disBected,  bo  u  to  place  the  parte  upon  the  stretch,  two 
truwverse  iBcuicBia  are  to  be  made:  <Hie  friwa  the  chin,  along  the  mar^  of  the  lower  jaw, 
to  the  mastoid  prooeHi ;  and  the  other  along  the  upper  border  of  the  olavicle.  These  are 
to  be  connected  bj  an  oblique  inciaion  made  in  the  course  of  the  StemO'^nastoid  muscl^ 
from  the  maatoid  process  to  the  sternum ;  the  two  flaps  of  inU^punent  having  been 
removed  in  the  direction  ^ewn  in  fig.  i  jo,  the  superficial  naoia  will  be  ezpoeed. 

The  Superficial  Cervical  Fateia  \e  exposed  on  the  removal  of  the  integument 
from  the  side  of  the  neck;  it  is  an  extremely  thin  aponeurotic  lamina,  which  ia 
hardly  demonstrable  as  a  separate  membrane.  Beneath  it  is  found  the  Flatysma 
myoides  muscle,  the  external  Jugular  vein,  and  some  superficial  branches  of  the 
cervical  plexus  of  nerves. 

The  Plahftma  Myoidee  is  a  broad  thin  flat  plane  of  muscular  fibres,  of  an 
irregular  quadrilateral  form,  placed  immediately  beneath  the  skin  on  each  side  of 
the  neck.  It  arises  from  the  clavicle  and  acromion,  and  from  the  fascia  covering 
the  Qpper  part  of  the  Pectoral,  Deltoid,  and  Trapezius  muscles;  its  fibres  proceed 
obliquely  upwards  and  inwards  along  the  side  of  the  neck,  to  be  inserted  into  the 
lower  jaw  beneath  the  external  oblique  line,  some  fibres  passing  forwards  to  the 
angle  of  the  mouth,  and  others  becoming  lost  in  the  cellular  tissue  of  the  face. 
The  most  anterior  fibres  interlace,  in  front  of  the  jaw,  with  the  fibres  of  the 
muscle  of  the  opposite  side;  those  next  in  order  become  blended  with  the  Depres- 
sor laliii  inferioriH  and  the  npnrcHBor  anguli  oris;  others  are  prolonged  Upon  the 
r  the  angle  of  the  month,  with  the  muscles  in 
be  traced  to  the  Zygomatic  muscles,  or  to  the 
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margin  of  the  Orbicularis  palpebrarum.  The  most  posterior  fibres,  which  are 
lost  in  the  skin  at  the  side  of  the  face,  are  the  rudiments  of  a  remarkable  acces- 
sory fasciculus,  the  Risorius  Santoriniy  already  described.  Beneath  this  muscle, 
the  external  jugular  vein  may  be  seen  descending  from  the  angle  of  the  jaw  to 
the  clavicle.  It  is  essential  to  remember  the  direction  of  the  fibres  of  the  Pla- 
tysma,  in  connection  with  the  operation  of  bleeding  from  this  vessel;  for  if  the 
point  of  the  lancet  is  introduced  in  the  direction  of  the  fibres  of  the  Platysma,  the 
orifice  made  will  be  filled  up  by  the  contraction  of  the  muscle,  and  blood  will  not 
fiow;  but  if  the  incision  is  made  in  a  direction  opposite  to  that  of  the  course  of 
the  fibres,  they  will  retract,  and  expose  the  orifice  in  the  vein,  and  so  facilitate 
the  flow  of  blood.     This  operation  is  now,  however,  very  rarely  performed. 

Rel(Uians.  By  its  external  surface^  with  the  integument  to  which  it  is  united 
closely  below,  but  more  loosely  i^ve.  By  its  internal  surface,  below  the  cla- 
vicle which  it  covers,  with  the  Pectoralis  major.  Deltoid,  and  Trapezius.  In  the 
neckj  with  the  external  and  anterior  jugular  veins,  the  deep  cervical  fascia,  the 
superficial  cervical  plexus,  the  Stemo-mastoid,  Stemo-hyoid,  Omo-hyoid,  and 
Digastric  muscles.  In  front  of  the  Stemo-mastoid,  it  covers  the  sheath  of  the 
carotid  vessels;  and  behind  it,  the  Scaleni  muscles  and  the  nerves  of  the  brachial 
plexus.  On  the  /ace,  it  is  in  relation  with  the  parotid  gland,  the  facial  artery 
and  vein,  and  the  Masseter  and  Buccinator  muscles. 

The  Deep  Cervical  Fascia  is  exposed  on  the  removal  of  the  Platysma  myoides. 
It  is  a  strong  fibrous  layer,  which  invests  the  muscles  of  the  neck,  and  encloses 
the  vessels  and  nerves.  It  commences,  as  an  extremely  thin  layer,  at  the  back 
part  of  the  neck,  where  it  is  attached  to  the  spinous  processes  of  the  cervical 
vertebrse,  and  to  the  ligamentum  nuchse;  and,  passing  forwards  to  the  posterior 
border  of  the  Stemo-mastoid  muscle,  divides  into  two  layers,  one  of  which  passes 
in  front,  and  the  other  behind  it.  These  join  again  at  its  anterior  border;  and, 
being  continued  forwards  to  the  front  of  the  neck,  blend  with  the  fascia  of  the 
opposite  side.  The  superficial  layer  of  the  deep  cervical  fascia  (that  which  passes 
in  front  of  the  Stemo-mastoid),  if  traced  upwards,  is  found  to  pass  across  the 
parotid  gland  and  Masseter  muscle,  forming  the  parotid  and  masseteric  fasciae, 
and  is  attached  to  the  lower  border  of  the  Zygoma,  and  more  anteriorly  to  the 
lower  border  of  the  body  of  the  jaw;  if  the  same  layer  is  traced  downwards,  it  is 
seen  to  pass  to  the  upper  border  of  the  clavicle  and  sternum,  being  pierced  just 
above  the  former  bone  for  the  external  jugular  vein.  In  the  middle  line  of  the 
neck,  this  layer  is  thin  above,  and  connected  to  the  hyoid  bone;  but  it  becomes 
thicker  below,  and  divides,  just  below  the  thyroid  gland,  into  two  layers,  the  more 
superficial  of  which  is  attached  to  the  upper  border  of  the  sternum  and  inter- 
clavicular ligament;  the  deeper  and  stronger  layer  is  connected  to  the  posterior 
border  of  that  bone,  covering  in  the  Stemo-hyoid  and  Stemo-thyroid  muscles. 
Between  these  two  layers  is  a  little  areolar  tissue  and  fat,  and  occasionally  a 
small  lymphatic  gland.  The  deep  layer  of  the  cervical  fascia  (that  which  lies 
behind  the  posterior  surface  of  the  Sterno-mastoid)  sends  numerous  prolongations, 
which  invest  the  muscles  and  vessels  of  the  neck ;  if  traced  upwards,  a  process  of 
this  fascia,  of  extreme  density,  passes  behind  and  to  the  inner  side  of  the  parotid 
gland,  and  is  attached  to  the  base  of  the  styloid  process  and  angle  of  the  lower 
jaw,  forming  the  stylo-maxillary  ligament;  if  traced  downwards  and  outwards,  it 
will  be  found  to  enclose  the  posterior  belly  of  the  Omo-hyoid  muscle,  binding  it 
down  by  a  distinct  process,  which  descends  to  be  inserted  into  the  clavicle  and 
cartilage  of  the  first  rib.  The  deep  layer  of  the  cervical  fascia  also  assists  in 
forming  the  sheath  which  encloses  the  common  carotid  artery,  internal  jugular 
vein,  and  pnenmogastric  nerve.  There  are  fibrous  septa  intervening  between  each 
of  these  parts,  which,  however,  are  included  together  in  one  common  investment. 
More  internally,  a  thin  layer  is  continued  across  the  trachea  and  thyroid  gland, 
beneath  the  Stemo-thyroid  muscles;  and  at  the  root  of  the  neck  this  may  be 
traced,  over  the  large  vessels,  to  be  continuous  with  the  fibrous  layer  of  the 
pericardiom. 
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MUSCLES  AND  FASCUE. 


I.  Superficial  Region, 

Platysma  myoides. 
Stemo-cleido-mastoideus. 

Infra^hyoid  Region, 

2.  Depressors  of  the  Os  ffyoides  and 

Larynx, 

Stemo-hyoid. 
Stemo- thyroid. 
Thyro-hyoid. 
Omo-hyoid. 

Supra-hyoid  Region. 

3.  Elevators  of  the  Os  Hyoides  and 

Larynx. 

Digastric. 
Stylo-hyoid. 
Mylo-hyoid. 
Grcnio-hyoid. 

Lingual  Region. 

4.  Muscles  of  the  Tongue. 

Gen  io-hy  o-glo88us. 

Hyo-glossus. 

Lingualis. 

Stylo-glo88US. 

Palato-glossus. 


5.  Muscles  of  the  Pharynx. 

Constrictor  inferior. 
Constrictor  medios. 
Constrictor  superior, 
Styio-pharyngeos. 
Pfdato-pharyngeus. 

6.  Muscles  of  the  Soft  Palate. 
Levator  paiati. 
Tensor  paiati. 
Azygos  UYulsB. 
Palato-glossus. 
Palato-pharyngeus. 

7.  Muscles  of  the  Anterior  Vertebral 

Region. 
Rectus  capitis  anticus  major. 
Rectus  capitis  anticus  minor. 
Rectus  lateralis. 
LonguB  colli. 

8.  Muscles  of  the  Lateral  Vertebral 

Region. 

Scalenus  anticus. 
Scalenus  medius. 
Scalenus  posticus. 

9.  Muscles  of  the  Larynx. 
Included  in  the  description  of  the 
Larynx. 


Superficial  Region,  (fig.  131). 


Platysma  Myoides. 


Stemo-Cleido-Mastoid. 


Dissection.  A  block  having  been  placed  at  the  back  of  the  neck,  and  the  face  turned  to 
the  side  opposite  to  that  to  be  dissected,  so  as  to  place  the  parts  upon  the  stretch,  two 
tnuisverse  mcisions  are  to  be  made :  one  frmn  the  chin,  along  the  margin  of  the  lower  jaw, 
to  the  mastoid  prooees ;  and  the  other  along  the  upper  border  of  the  clavicle.  These  are 
to  be  connected  by  an  obUque  incision  made  in  the  course  of  the  Stemo-mastoid  muscle, 
from  the  mastoid  process  to  the  sternum ;  the  two  flaps  of  integument  having  been 
removed  in  the  direction  shewn  in  fig.  1 30,  the  superficial  fascia  will  be  exposed. 

The  Superficial  Cervical  Fascia  is  exposed  on  the  removal  of  the  integument 
from  the  side  of  the  neck;  it  is  an  extremely  thin  aponeurotic  lamina,  which  is 
hardly  demonstrable  as  a  separate  membrane.  Beneath  it  is  found  the  Platysma 
myoides  muscle,  the  extemid  jugular  vein,  and  some  superficial  branches  of  the 
cervical  plexus  of  nerves. 

The  Platysma  Myoides  is  a  broad  thin  fiat  plane  of  muscular  fibres,  of  an 
irregular  quadrilateral  form,  placed  immediately  beneath  the  skin  on  each  side  of 
the  neck.  It  arises  from  the  clavicle  and  acromion,  and  from  the  fascia  covering 
the  upper  part  of  the  Pectoral,  Deltoid,  and  Trapezius  muscles;  its  fibres  proceed 
obliquely  upwards  and  inwards  along  the  side  of  the  neck,  to  be  inserted  into  the 
lower  jaw  beneath  the  external  oblique  line,  some  fibres  passing  forwards  to  the 
angle  of  the  mouth,  and  others  becoming  lost  in  the  cellular  tissue  of  the  face. 
The  most  anterior  fibres  interlace,  in  front  of  the  jaw,  with  the  fibres  of  the 
muscle  of  the  opposite  side;  those  next  in  order  become  blended  with  the  Depres- 
sor labii  inferioris  and  the  Depressor  anguli  oris;  others  are  prolonged  upon  the 
side  of  the  cheek,  and  interlace,  near  the  angle  of  the  mouth,  with  the  muscles  in 
this  situation,  and  may  occasionally  be  traced  to  the  Zygomatic  muscles,  or  to  the 
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lower  border  of  the  body  of  the  jaw,  and  an  imaginary  line  drawn  from  the  angle 
of  the  jaw  to  the  mastoid  process;  behind,  the  anterior  border  of  the  Stemo-mastoid 
muscle.  The  boundaries  of  the  great  posterior  triangle  are,  in  front,  the  poste- 
rior border  of  the  Stemo-mastoid;  below,  the  upper  border  of  the  clavicle;  behind, 
the  anterior  margin  of  the  Trapezius. 

The  anterior  edge  of  this  muscle  forms  a  very  prominent  ridge  beneath  the 
skin,  which  forms  a  guide  to  the  surgeon  in  making  the  incisions  for  ligature  of 
the  common  carotid  artery,  and  for  oesophagotomy. 

Relations.  By  its  superficial  surface^  with  the  integument  and  Platysma, 
from  which  it  is  separated  by  the  external  jugular  vein,  the  superficial  branches 
of  the  cervical  plexus,  and  the  anterior  layer  of  the  deep  cervical  fascia.  By  its 
deep  surface,  it  rests  on  the  deep  layer  of  the  cervical  fascia,  the  stemo-clavicular 
articulation,  the  Sterno-hyoid,  Stemo-thyroid,  and  Omo-hyoid  muscles,  the  poste- 
rior belly  of  the  Digastric,  Levator  anguli  scapula,  the  Splenius  and  Scaleni 
muscles.  Below,  with  the  lower  part  of  the  common  carotid  artery,  internal 
jugular  vein,  pneumogastric,  descendens  noni,  and  communicans  noni  nerves,  and 
with  the  deep  lymphatic  glands;  with  the  spinal  accessory  nerve,  which  pierces 
its  upper  third,  the  cervical  plexus,  the  sympathetic  nerve,  and  the  parotid  gland. 

Serves.  The  Platysma-myoides  is  supplied  by  the  facial  and  superficial  cer- 
vical nerves.  The  Sterno-cleido-mastoid  by  the  spinal  accessory  and  deep  branches 
of  the  cervical  plexus. 

Actions.  The  Platysma-myoides  produces  a  slight  wrinkling  of  the  surface  of 
the  skin  of  the  neck,  in  a  vertical  direction,  when  the  entire  muscle  is  brought 
into  action.  Its  anterior  portion,  the  thickest  part  of  the  muscle,  depresses  the 
lower  jaw;  it  also  serves  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on 
each  side,  being  one  of  the  chief  agents  in  the  expression  of  melancholy.  The 
accessory  transverse  fibres  draw  the  angle  of  the  lips  upwards  and  outwards,  as 
in  laughing.  The  Stemo-mastoid  muscles,  when  both  are  brought  into  action, 
serve  to  depress  the  head  upon  the  neck,  and  the  neck  upon  the  chest.  Either 
muscle,  acting  singly,  flexes  the  head,  and  (combined  with  the  Splenius)  draws 
it  towards  the  shoulder  of  the  same  side,  and  rotates  it  so  as  to  carry  the  face 
towards  the  opposite  side. 

Infra-Hyoid  Region  (figs.  136,  137). 
Depressors  of  the  Os  Htoides  and  Larynx. 

Stemo-Hyoid.  Thyro-Hyoid. 

Stemo-Thyroid.  Omo-Hyoid. 

Dissection.  The  muscles  in  this  region  may  be  exposed  by  removing  the  deep  £ascia 
from  the  front  of  the  neck.  In  order  to  see  the  entire  extent  of  the  Omo-hyoid,  it  is 
neceesary  to  divide  the  Sterno-mastoid  at  its  centre,  and  turn  its  ends  aside,  and  to  detach 
the  Trapezius  from  the  clavicle  and  scapula,  if  this  muscle  has  been  previously  dissected  ; 
but  not  otherwise. 

The  Stemo-Hyoid  is  a  thin,  narrow,  ribband-like  muscle,  which  arises  from 
the  inner  extremity  of  the  clavicle,  and  the  upper  and  posterior  part  of  the  first 
piece  of  the  sternum;  and,  passing  upwards  and  inwards,  is  inserted,  by  short 
tendinous  fibres,  into  the  lower  border  of  the  body  of  the  os  hyoides.  This 
muscle  is  separated,  below,  from  its  fellow  by  a  considerable  interval;  they  approach 
one  another  in  the  middle  of  their  course,  and  ^ain  diverge  as  they  ascend.  It 
often  presents,  immediately  above  its  origin,  a  transverse  tendinous  intersection, 
analogous  to  those  in  the  Rectus  abdominis. 

Variations  in  Origin.  The  origin  of  this  muscle  presents  many  variations. 
Thus,  it  may  be  found  to  arise  from  the  inner  extremity  of  the  clavicle,  and  the 
posterior  stemo-clavicular  ligament;  or  from  the  sternum  and  this  ligament; 
from  either  bone  alone,  or  from  all  these  parts;  and  occasionally  has  a  fasciculus 
connected  with  the  cartilage  of  the  first  rib. 
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The  Stemo-Cleida- Mastoid  (fig.  136)  is  a  large  thick  muacle,  which  pasBes 
obliquely  across  the  side  of  the  neck,  being  enclosed  between  the  two  layers  of 
the  deep  cervical  fasciB.  It  is  thick  and  narrow  at  its  central  part,  but  ia  broader 
and  thinner  at  each  extremitj.  It  arises,  by  two  distinct  heads,  from  the  atemum 
and  clavicle.  The  ttemal  portion  arises  by  a  rounded  fasciculus,  tendinous  in 
front,  fleshy  behind,  from  the  upper  and  anterior  part  of  the  first  piece  of  the 
sl«mum,  and  is  directed  upwards  and  backwards.  The  clavicular  portion  arises 
from  the  inner  third  of  the  upper  surface  of  the  clavicle,  being  composed  of  fleshy 
and  aponeurotic  fibres;  it  is  directed  perpendicularly  upwards.  These  two  por< 
tions  are  separated  from  one  another,  at  their  origin,  by  a  triangular  cellular 
interval;  but  become  gradually  blended,  below  the  middle  of  the  neck,  into  a 
thick  rounded  muscle,  which  is  inserted,  by  a  strong  aponeurosis,  into  the  outer 
surface  of  the  mastoid  process,  from  the  apex  to  its  superior  border,  and  into  the 

1 16. — Muades  of  the  Neck,  and  Boundaries  of  the  Triangles. 


outer  two-thirds  of  the  superior  curved  line  of  the  occipital  bone.  This  moMle 
varies  much  in  its  extent  of  attachment  to  the  clavicle:  in  one  case  it  may  be  aa 
narrow  as  the  atemal  portion ;  in  another,  aa  much  aa  three  inches  in  breadth. 
When  die  clavicular  origin  ie  broad,  it  ia  occasionally  subdivided  into  numerous 
slips,  separated  by  narrow  intervals.  More  rarely,  the  corresponding  margins  of 
the  Stemo-mastoid  and  Trapezius  have  been  found  in  contact.  In  the  application 
of  B  ligature  to  the  third  part  of  the  subclavian  artery,  it  will  be  necessary,  where 
the  muBcles  have  an  arrangement  similar  to  that  above  mentioned,  to  divide  a 
portion  of  one  or  of  both,  in  order  to  facilitate  the  operation. 

This  muscle  serves  to  divide  the  large  quadrilateral  apace  at  the  side  of  the 
neck  into  two  large  triangles,  an  anterior  and  a  posterior.  The  boundaries  of  the 
great  atUerior  triangle  being,  in  front,  the  median  line  of  the  neck;  above,  the 
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on  the  inner  side  of  the  lower  border  of  the  jaw,  close  to  the  Bjinphjsis.  The 
tendon  of  this  muscle  perforates  the  Stjlo-hjoid,  and  is  held  in  connection 
with  the  side  of  the  body  of  the  hyoid  bone  by  an  aponeurotic  loop,  lined  by  a 
synovial  membrane.  A  broad  aponeurotic  layer  is  given  o£f  from  the  tendon  of 
the  digastric  on  each  side,  which  is  attached  to  the  hyoid  bone:  this  is  termed  the 
supra-hyoid  aponeurosis.  It  forms  a  strong  layer  of  fascia  between  the  anterior 
portion  of  the  two  muscles,  and  forms  a  firm  investment  for  the  other  muscles  of 
the  supra-hyoid  region,  which  lie  beneath  it. 

The  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into 
two  smaller  triangles;  the  upper,  or  sub-maxillary,  being  bounded  above  by  the 
lower  jaw;  below,  by  the  two  bellies  of  the  Digastric  muscle:  the  lower,  or  supe- 
rior carotid  triangle,  being  bounded  above  by  the  posterior  belly  of  the  Digastric; 
behind,  by  the  Stemo-mastoid;  below,  by  the  Omo-hyoid.  (fig.  136). 

Relations,  By  its  superficial  surface^  with  the  Platysma,  Sterno-mastoid,  part 
of  the  Stylo-hyoid  muscle,  and  the  parotid  and  sub-maxillary  glands.  By  its  deep 
surface^  its  anterior  belly  lies  on  the  Mylo-hyoid,  the  posterior  belly  lies  on  the 
Stylo-glossus,  Stylo-pharyngeus,  and  Hyo-glossus  muscles,  the  external  carotid 
and  its  lingual  and  facial  branches,  the  internal  carotid,  internal  jugular  vein,  and 
hypoglossal  nerve. 

The  Stylo-Hyoid  is  a  small,  slender  muscle,  lying  in  front  of,  and  above,  the 
posterior  belly  of  the  Digastric.  It  arises  frt>m  the  middle  of  the  outer  surface  of 
the  styloid  process;  and,  passing  downwards  and  forwards,  is  inserted  into  the 
body  of  the  hyoid  bone,  just  at  its  junction  with  the  greater  comu,  and  imme- 
diately above  the  Omo-hyoid. 

This  muscle  is  perforated  near  its  insertion  by  the  tendon  of  the  Digastric 
muscle. 

Relations,  By  its  superficial  surface^  with  the  Stemo-mastoid  and  Digastric 
muscles,  the  parotid  and  submaxillary  glands.  Its  deep  surface  has  the  same 
relations  as  the  posterior  belly  of  the  Digastric. 

Difsedion,  The  Digastric  and  Stylo-hyoid  muscles  should  be  removed,  in  order  to  expose 
the  next  muscle. 

The  Mylo'Hyoid  is  a  flat  triangular  plane  of  muscular  fibre,  situated  imme- 
diately beneath  the  anterior  belly  of  the  Digastric,  and  forming,  with  its  fellow 
of  the  opposite  side,  a  muscular  floor  for  the  cavity  of  the  mouth.  It  arises  frt>ra 
the  whole  length  of  the  mylo-hyoid  ridge,  from  the  symphysis  in  front,  to  the  last 
molar  tooth  behind.  The  posterior  fibres  pass  obliquely  forwards,  to  be  inserted 
into  the  body  of  the  os  hyoides.  The  middle  and  anterior  fibres  are  inserted  into 
the  median  fibrous  raphe,  where  they  join  at  an  angle  with  the  fibres  of  the  oppo- 
site muscle.  This  median  raphe  is  sometimes  wanting;  the  muscular  fibres  of  the 
two  sides  are  then  directly  continuous  with  one  another. 

Relations.  By  its  superficial  or  inferior  surface  with  the  Platysma,  the  ante- 
rior belly  of  the  Digastric,  the  supra-hyoid  fascia,  the  submaxillary  gland,  and 
submental  vessels.  By  its  deep  or  superior  surface^  with  the  Genio-hyoid,  part 
of  the  Hyo-glossus,  and  Stylo-glossus  muscles,  the  lingual  and  gustatory  nerves, 
the  sublingual  gland,  and  tJie  buccal  mucous  membrane.  Wharton's  duct  curves 
around  its  posterior  border  in  its  pass^e  to  the  mouth. 

Dissection.  The  Mylo-hyoid  should  now  be  removed,  in  order  to  expose  the  muscles 
which  lie  beneath;  this  is  efiected  by  detaching  it  from  its  attachments  to  the  hyoid  booe 
and  jaw,  and  separating  it  by  a  vertical  incision  from  its  fellow  of  the  opposite  side. 

The  Genio'Hyoid  is  a  narrow  slender  muscle,  situated  immediately  beneath  the 
inner  border  of  die  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
inner  side  of  the  symphysis  of  the  lower  jaw,  and  descends  downwards  and  back- 
wards, to  be  inserted  into  the  anterior  surface  of  the  body  of  the  os  hyoides.  This 
muscle  lies  in  close  contact  with  its  fellow  of  the  opposite  side,  and  increases 
slightly  in  breadth  as  it  descends. 

Relations.  It  lies  between  the  Mylo-hyoid  and  the  Grenio-hyo-glossus  muscles. 
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Ntnie$.  The  Digastric  is  supplied,  its  anterior  belly,  by  the  myto-hyoid  branch 
of  the  inferior  dental;  its  posterior  belly,  by  the  facial  and  glosao- pharyngeal;  the 
Stylo-hyoid,  by  the  facial  and  glosso- pharyngeal;  the  Mylo-hyoid,  by  the  mylo- 
hyoid branch  of  the  inferior  dental;  the  Gonio-hyoid,  by  the  lingual. 

Aetiont.  Thia  group  of  muscles  performs  two  very  important  actions.  They 
raise  the  byoid  bone,  and  with  it  the  base  of  the  tongue,  during  the  act  of  deglu- 
tition; or,  when  the  hyoid  bone  is  fixed  hy  its  depressors  and  those  of  the  larynx, 
they  depress  the  lower  jaw.  During  the  first  act  of  deglutition,  when  the  mass  is 
being  driven  from  the  mouth  into  the  pharynx,  the  hyoid  bone,  and  with  it  the 
tongue,  is  carried  upwards  and  forwards  by  the  anterior  belly  of  the  Digastric,  the 
Mylo-hyoid,  and  Genio-hyoid  muscles.  In  the  second  act,  when  the  mass  is  passing, 
the  direct  elevation  of  the  hyoid  bone  takes  place  by  the  combined  action  of  all 
the  muscles;  and  after  the  food  has  passed,  the  hyoid  bone  is  carried  upwards  and 
backwards  by  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  muscles,  which 
Msieta  in  preventing  the  return  of  the  morsel  into  the  cavity  of  the  mouth. 

LiNGDAL  Region. 

Genio-Hyo-GIt«su8,  Lingual  is. 

Hyo- Gloss  us.  Stylo-Glossus. 

Palato-  Glossua. 

DUteetion.  After  completing  the  dissection  of  the  preceding  muscles,  naw  through  the 

lower  jaw  just  external  to  the  symphjais.  The  tongue  should  ^en  he  drawn  forwards  with 

a  hook,  and  its  musclex.  which  are  thus  put  on  the  stretch,  may  be  examined 

13S.— Huacles  of  the  Tongue.    Left  Side. 


The  Gemo-Hyo-GloMna  has  received  its  name  from  its  triple  attachment 
to  the  chin,  hyoid  bone,  and  tongue;  it  ia  a  thin,  fiat,  triangular  muscle,  placed 
vertirolly  in  the  middle  line,  its  apex  corresponding  with  its  point  of  attachment 
to  the  lower  jaw,  its  base  with  ila  insertion  into  the  tongue  and  hyoid  bone.     It 
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on  the  inner  side  of  the  lower  border  of  the  jaw,  close  to  the  Bymphysis.  The 
tendon  of  this  muscle  perforates  the  Stylo-hjoid,  and  is  held  in  connection 
with  the  side  of  the  body  of  the  hyoid  bone  by  an  aponeurotic  loop,  lined  by  a 
synovial  membrane.  A  broad  aponeurotic  layer  is  given  off  from  the  tendon  of 
the  digastric  on  each  side,  which  is  attached  to  the  hyoid  bone:  this  is  termed  the 
supra-hyoid  aponeurosis.  It  forms  a  strong  layer  of  fascia  between  the  anterior 
portion  of  the  two  muscles,  and  forms  a  firm  investment  for  the  other  muscles  of 
the  supra-hyoid  region,  which  lie  beneath  it. 

The  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into 
two  smaller  triangles;  the  upper,  or  sub-maxillary,  being  bounded  above  by  the 
lower  jaw;  below,  by  the  two  bellies  of  the  Digastric  muscle:  the  lower,  or  supe- 
rior carotid  triangle,  being  bounded  above  by  the  posterior  belly  of  the  Digastric; 
behind,  by  the  Sterno-mastoid;  below,  by  the  Omo-hyoid.  (fig.  136). 

Relations,  By  its  superficial  surface^  with  the  Platysma,  Sterno-mastoid,  part 
of  the  Stylo-hyoid  muscle,  and  the  parotid  and  sub-maxillary  glands.  By  its  deep 
surface^  its  anterior  belly  lies  on  the  Mylo-hyoid,  the  posterior  belly  lies  on  the 
Stylo-glossus,  Stylo-pharyngeus,  and  Hyo-glossus  muscles,  the  external  carotid 
and  its  lingual  and  facial  branches,  the  internal  carotid,  internal  jugular  vein,  and 
hypoglossal  nerve. 

The  Stylo-Hyoid  is  a  small,  slender  muscle,  lying  in  front  of,  and  above,  the 
posterior  belly  of  the  Digastric.  It  arises  from  the  middle  of  the  outer  surface  of 
the  styloid  process;  and,  passing  downwards  and  forwards,  is  inserted  into  the 
body  of  the  hyoid  bone,  just  at  its  junction  with  the  greater  cornu,  and  imme- 
diately above  the  Omo-hyoid. 

This  muscle  is  perforated  near  its  insertion  by  the  tendon  of  the  Digastric 
muscle. 

Belations.  By  its  superficial  surface^  with  the  Sterno-mastoid  and  Digastric 
muscles,  the  parotid  and  submaxillary  glands.  Its  deep  surface  has  the  same 
relations  as  the  posterior  belly  of  the  Digastric. 

Difsedion,  The  Digastric  and  Stylo-hyoid  muscles  should  be  removed,  in  order  to  expose 
the  next  muscle. 

The  Mylo'Hyoid  is  a  flat  triangular  plane  of  muscular  fibre,  situated  imme- 
diately beneath  the  anterior  belly  of  the  Digastric,  and  forming,  with  its  fellow 
of  the  opposite  side,  a  muscular  floor  for  the  cavity  of  the  mouth.  It  arises  from 
the  whole  length  of  the  mylo-hyoid  ridge,  from  the  symphysis  in  front,  to  the  last 
molar  tooth  behind.  The  posterior  fibres  pass  obliquely  forwards,  to  be  inserted 
into  the  body  of  the  os  hyoides.  The  middle  and  anterior  fibres  are  inserted  into 
the  median  fibrous  raphe,  where  they  join  at  an  angle  with  the  fibres  of  the  oppo- 
site muscle.  This  median  raphe  is  sometimes  wanting;  the  muscular  fibres  of  the 
two  sides  are  then  directly  continuous  with  one  another. 

Relations,  By  its  superficial  or  inferior  surface  with  the  Platysma,  the  ante- 
rior belly  of  the  Digastric,  the  supra-hyoid  fascia,  the  submaxillary  gland,  and 
submental  vessels.  By  its  deep  or  superior  surfaccy  with  the  Genio-hyoid,  part 
of  the  Hyo-glossus,  and  Stylo-glossus  muscles,  the  lingual  and  gustatory  nerves, 
the  sublingual  gland,  and  the  buccal  mucous  membrane.  Wharton's  duct  curves 
around  its  posterior  border  in  its  passage  to  the  mouth. 

Dissection,  The  Mylo-hyoid  should  now  be  removed,  in  order  to  expose  the  muscles 
which  lie  beneath;  this  is  effected  by  detaching  it  from  its  attachments  to  the  hyoid  bone 
and  jaw,  and  separating  it  by  a  vertical  incision  from  its  fellow  of  the  opposite  side. 

The  Genio'Hyoid  is  a  narrow  slender  muscle,  situated  immediately  beneath  the 
inner  border  of  the  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
inner  side  of  the  symphysis  of  the  lower  jaw,  and  descends  downwards  and  back- 
wards, to  be  inserted  into  the  anterior  surface  of  the  body  of  the  os  hyoides.  This 
muscle  lies  in  close  contact  with  its  fellow  of  the  opposite  side,  and  increases 
slightly  in  breadth  as  it  descends. 

Relations,  It  lies  between  the  Mylo-hyoid  and  the  Grenio-hyo-glossus  muscles. 
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Aefioni.  The  moTements  of  the  tongue,  although  numerous  and  complicated, 
may  easily  be  explained  by  carefully  considering  the  direction  of  the  fibres  of  the 
muacles  of  this  organ.  The  Gtrtio-kyo-gloiit,  by  means  of  their  posterior  and 
inferior  fibree,  draw  upwards  the  hyoid  bone,  bringing  it  and  the  base  of  the  tongue 
forwards,  so  aa  to  protrude  the  apex  from  the  mouth.  The  anterior  fibres  will  restore 
it  lo  its  original  position  by  retracting  the  organ  within  the  mouth.  The  whole 
length  of  these  two  muscles  acting  along  the  middle  line  of  the  tongue  will  draw 
it  downwards,  so  as  to  make  it  concave  from  before  backwards,  forming  a  channel 
along  which  fluids  may  pass  towards  the  pharynx,  as  in  sucking.  The  Hyo-glotri 
muscles  draw  down  the  sides  of  the  tongue,  so  as  to  render  it  convex  from  aide  to 
side.  The  Lingualet,  by  drawing  downwards  the  centre  and  apex  of  the  tongue, 
render  it  convex  from  before  backwards.  The  Falato-glosai  draw  the  base  of  the 
tongue  upwards,  and  the  Stylo-glossi  upwards  and  backwards. 

PBARTKaZAI,   BEatOH. 

Conatrictor  Inferior.  Constrictor  Supeiior, 

Constrictor  Medins.  Stylo- phaiyngeus. 

Falnt«>pharyngeuB. 

DUttetion  (fig.  ijg).  In  order  to  examine  the  muscles  of  the  pharynx,  cut  through  the 
trachea  and  (Bsophagus  just  above  the  sternum,  and  draw  them  upwarda  by  dividing  the 
loose   areolar  tissue  connecting 

the  pharvnx  with  the  front  of  139.— Muacles  of  the  Pharynx,    External  View, 

the  vertebral  oolumo.  The  parts 
being  drawn  well  forwards,  the 
edge  of  the  saw  should  beapplied 
immediately  behind  the  stvloid 
proceesee,  and  the  base  or  the 
akull  sawn  through  from  beluw 
upwards.  The  pharynx  and 
mouth  should  then  be  stuffed 
with  tow,  in  order  to  distend  its 
oavity  and  render  the  musolea 
tenae  and  easier  (tf  disseotion. 

The  Inferior  Comtrielor, 
the  most  superficial  and  thick- 
est of  the  three,  arises  from 
the  side  of  the  cricoid  and 
thyroid  cartilages.  To  the 
cricoid  cartilage  it  is  attached 
in  the  interval  between  the 
crico-thyroid,  in  tront,  aod  the 
articular  facet  for  the  thyroid 
cartilage  behind.  To  the  thy- 
roid cartilage,  it  is  attached 
to  the  oblique  line  on  the  side 
of  the  great  ala,  the  cartilagi- 
nous surface  behind  it,  nearly 
as  far  as  its  posterior  border, 
snil  to  the  inferior  comu. 
From  these  attachments,  the 

fibres  spread  backwards  and  inwards,  to  be  inserted  into  the  fibrous  raphe  in  the 
posterior  median  line  of  the  pharynx.  The  inferior  fibres  are  horizontal,  and 
overlap  the  commencement  of  the  (esophagus;  the  rest  ascend,  increasing  in  obli- 
quity, and  overlap  the  Middle  constrictor.  The  superior  laryngeal  nerve  passes 
near  the  upper  border,  and  the  inferior,  or  recurrent  laryngeal,  beneath  the  lower 
border  of  this  muscle,  previous  to  their  entering  the  larynx. 

Belationt.  It  b  covered  by  a  dense  cellular  membrane  which  surrounds  the 
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firises  bj  a  short  tendon  from  the  superior  genial  tubercle  on  the  inner  side  of  the 
symphysis  of  the  chin,  immediately  above  the  Genio-hyoid;  from  this  point  the 
muscle  spreads  out  in  a  fan-like  form,  the  inferior  fibres  passing  downwards,  to  be 
inserted  into  the  upper  part  of  the  body  of  the  hyoid  bone,  a  few  being  continued 
into  the  side  of  the  pharynx;  the  middle  fibres  passing  backwards,  and  the  an- 
terior ones  upwards  and  forwards,  to  be  attached  to  the  whole  length  of  the 
under  surface  of  the  tongue,  from  the  base  to  the  apex. 

Relations.  By  its  internal  surface,  it  is  in  contact  with  its  fellow  of  the  opposite 
side,  from  which  it  is  separated,  at  the  back  part  of  the  tongue,  by  a  fibro-cellular 
structure,  which  extends  forwards  through  the  middle  of  the  organ.  By  its 
external  surface,  with  the  Lingualis,  Hyo-glossus,  and  Stylo-glossus,  the  lingual 
artery  and  hypoglossal  nerve,  the  gustatory  nerve,  and  the  sublingual  gland. 
By  its  upper  border,  with  the  mucous  membrane  of  the  floor  of  the  mouth.  By  its 
lower  border,  with  the  Genio-hyoid. 

The  Hyo-Glossus  is  a  thin,  flat,  quadrilateral  plane  of  muscular  fibres,  arising 
from  the  body,  the  lesser  cornu,  and  whole  length  of  the  greater  comu  of  the 
hyoid  bone,  and  passing  almost  vertically  upwards,  is  inserted  into  the  side  of  the 
tongue,  between  the  Stylo-glossus  and  Lingualis.  Those  fibres  of  this  muscle 
which  arise  from  the  body  are  directed  upwards  and  backwards,  overlapping  those 
from  the  greater  comu,  which  are  directed  obliquely  forwards.  Those  from  the 
lesser  comu  extend  forwards  and  outwards  along  the  side  of  the  tongue,  under 
cover  of  the  portion  arising  from  the  body. 

The  diflerence  in  the  direction  of  the  fibres  of  this  muscle,  and  their  separate 
origin  from  diflferent  segments  of  the  hyoid  bone,  led  Albinus  and  other  anato- 
mists to  describe  it  as  three  muscles,  under  the  names  of  the  Basio-glossus,  the 
Cerato-glossus,  and  the  Chondro-glossus. 

Relations.  By  its  external  surface,  with  the  Digastric,  the  Stylo-hyoid,  Stylo- 
glossus, and  Mylo-hyoid  muscles,  the  gustatory  and  hypoglossal  nerves,  Wharton's 
duct,  and  the  sublingual  gland.  By  its  deep  surface,  with  the  Genio-hyo-glossus, 
Lingualis,  and  the  origin  of  the  middle  Constrictor  muscle  of  the  pharynx,  the 
lingual  artery,  and  the  glosso-pharyngeal  nerve. 

The  Lingualis  is  a  longitudinal  band  of  muscular  fibres,  situated  on  the  under 
surface  of  the  tongue,  lying  in  the  interval  between  the  Hyo-glossus  and  the 
G^nio-hyo-glossus,  and  extending  from  the  base  to  the  apex  of  that  organ.  Pos- 
teriorly, some  of  its  fibres  are  lost  in  the  base  of  the  tongue,  and  others  are 
attached  to  the  hyoid  bone.  It  blends  with  the  fibres  of  the  Stylo-glossus,  in 
front  of  the  Hyo-glossus,  and  is  continued  forwards  as  far  as  the  apex  of  the 
tongue.     It  is  in  relation,  by  its  under  surface,  with  the  ranine  artery. 

The  Stylo- Glossus,  the  shortest  and  smallest  of  the  three  styloid  muscles, 
arises  from  the  anterior  and  outer  side  of  the  styloid  process,  near  its  centre,  wid 
from  the  stylo-maxillary  ligament,  to  which  its  fibres  in  most  cases  are  attached 
by  a  thin  aponeurosis.  Passing  downwards  and  forwards,  so  as  to  become  nearly 
horizontal  in  its  direction,  it  divides  upon  the  side  of  the  tongue  into  two  portions; 
one  longitudinal,  which  is  inserted  along  the  side  of  the  tongue,  blending  with  the 
fibres  of  the  Lingualis,  in  front  of  the  Hyo-glossus;  the  other  oblique,  which 
overlaps  the  Hyo-glossus  muscle,  and  decussates  with  its  fibres. 

Relations,  By  its  external  surface,  from  above  downwards,  with  the  parotid 
gland,  the  Internal  pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve, 
and  the  mucous  membrane  of  the  mouth.  By  its  internal  surface,  with  the  tonsil, 
the  Superior  constrictor  muscle  of  the  pharynx,  and  the  Hyo-glossus  muscle. 

The  PalatO'Glossus,  or  Constrictor  Isthmi  Faucium,  although  one  of  the  mus- 
cles of  the  tongue,  serving  to  draw  its  base  upwards  during  the  act  of  deglutition, 
is  more  nearly  associated  with  the  soft  palate,  both  in  its  situation  and  function; 
it  will,  consequently,  be  described  with  that  group  of  muscles. 

Nerves,  The  muscles  of  the  tongue  are  supplied  by  the  hypoglossal  nerve, 
excepting  the  Palato-glossus,  which  receives  its  nerves  from  the  palatine  branches 
of  Meckel's  ganglion. 
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soft  palate  as  far  as  the  middle  line,  where  they  blend  with  those  of  the  opposite 
side. 

Relations.  Externally^  with  the  Tensor  palati  and  Superior  constrictor.  Inter' 
nally^  it  is  lined  bj  the  mucous  membrane  of  the  pharynx.  Posteriorly^  with  the 
mucous  lining  of  the  soft  palate.  This  muscle  must  be  removed  and  the  pterygoid 
attachment  of  the  Superior  constrictor  dissected  away,  in  order  to  expose  the  next 
muscle. 

The  Circumflexus  or  Tensor  Palati  is  a  broad,  thin,  fiat  muscle,  placed  on  the 
outer  side  of  the  preceding,  and  consisting  of  two  distinct  portions,  a  vertical  and 
horizontal.  The  vertical  portion  arises  by  a  broad,  thin,  and  flat  lamella  from  the 
scaphoid  fossa  at  the  base  of  the  internal  pterygoid  plate,  its  fibres  of  origin 
extending  as  far  back  as  the  spine  of  the  sphenoid;  it  also  arises  fi*om  the  anterior 
aspect  of  the  cartilaginous  portion  of  the  Eustachian  tube,  descending  vertically 
downwards  between  the  internal  pterygoid  plate  and  the  inner  surface  of  the 
Internal  pterygoid  muscle;  it  terminates  in  a  tendon  which  winds  around  the 
hamular  process,  being  retained  in  this  situation  by  a  tendon  of  origin  of  the 
Internal  pterygoid  muscle,  and  lubricated  by  a  synovial  membrane.  The  tendon 
or  horizontal  portion  then  passes  horizonally  inwards,  and  expands  into  a  broad 
aponeurosis  on  the  anterior  surface  of  the  soft  palate,  which  unites  in  the  median 
line  with  the  aponeurosis  of  the  opposite  muscle,  the  fibres  of  which  are  attached 
anteriorly  to  the  transverse  ridge  on  the  posterior  border  of  the  horizontal  portion 
of  the  palate  bone. 

Relations,  Externally^  with  the  Internal  pterygoid.  Internally^  with  the 
Levator  palati,  from  which  it  is  separated  by  the  Superior  constrictor,  and  the  in- 
ternal pterygoid  plate.  In  the  soft  palate  its  aponeurotic  expansion  is  anterior  to 
that  of  the  Levator  palati,  being  covered  by  mucous  membrane. 

The  Azygos  Uvul€B  is  not  a  single  muscle  as  implied  by  its  name,  but  a  pair  of 
small  cylindrical  fleshy  fasciculi,  placed  side  by  side  in  the  median  line  of  the  soft 
palate.  Each  muscle  arises  from  the  posterior  nasal  spine  of  the  palate  bone, 
and  from  the  contiguous  tendinous  aponeurosis  of  the  soft  palate,  and  descending 
vertically  downwards,  is  inserted  into  the  uvula. 

Relations.  Anteriorly ^  with  the  tendinous  expansion  of  tiie  Levatores  palati; 

behind^  with  the  mucous  membrane. 

The  two  next  muscles  are  exposed  by  removing  the  mucous  membrane  which  covers  the 
pillars  of  the  soft  palate  on  each  side  throughout  their  whole  extent. 

The  PalatO'Glossus  (or,  Constrictor  Isthmi  Faucium)  is  a  small  fleshy  fasci- 
culus, narrower  in  the  middle  than  at  either  extremity,  forming,  with  the  mucous 
membrane  covering  its  surface,  the  anterior  pillar  of  the  soft  palate.  It  arises  from 
the  soft  palate  on  each  side  of  the  uvula,  and  passing  forwards  and  outwards  in 
front  of  the  tonsil,  is  inserted  into  the  side  and  upper  surface  of  the  tongue,  where 
it  blends  with  the  fibres  of  the  Stylo-glossus  muscle.  In  the  soft  palate,  the  fibres 
of  origin  of  this  muscle  are  continuous  with  those  of  the  opposite  side,  and  with 
the  Palato-pharyngeus. 

The  PalatO'Pharyngeus  is  a  long  fleshy  fasciculus,  narrower  in  the  middle 
than  at  either  extremity,  forming,  with  the  mucous  membrane  covering  its  surface, 
the  posterior  pillar  of  the  soft  palate.  It  is  separated  from  the  preceding  by  an 
angular  interval,  in  which  the  tonsil  is  lodged.  It  arises  from  the  soft  palate  by  an 
expanded  fasciculus,  its  fibres  being  divided  into  two  unequal  parts  by  the  Levator 
palati,  and  being  continuous  partly  with  the  muscle  of  the  opposite  side,  and 
partly  with  the  fibrous  aponeurosis  of  the  palate.  Passing  outwards  and  down- 
wards behind  the  tonsil,  it  joins  the  Stylo-pharyngeus,  and  is  inserted  with  it  into 
the  posterior  border  of  the  thyroid  cartilage,  some  of  its  fibres  being  lost  on  the 
side  of  the  pharynx. 

Relations.  In  the  soft  palate,  its  anterior  and  posterior  surfaces  are  covered  by 
mucous  membrane,  from  which  it  is  separated  by  a  layer  of  palatine  glands.  By 
its  superior  border^  it  is  in  relation  with  the  Levator  palati.  Where  it  forms  the 
posterior  pillar  of  the  fauces,  it  is  covered  by  mucous  membrane,  excepting  on  its 
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* 

outer  surface.  In  the  phart^nXy  it  lies  between  the  mucous  membrane  and  the 
constrictor  muscles. 

Nerves.  The  Tensor  palati  is  supplied  by  a  branch  from  the  otic  ganglion;  the 
other  muscles  by  the  palatine  branches  of  MeckeFs  ganglion. 

Actions,  When  the  morsel  of  food  has  been  driven  backwards  into  the  fauces 
by  the  pressure  of  the  tongue  against  the  hard  palate,  the  Palato-glossi  muscles, 
the  constrictors  of  the  fauces,  contract  behind  it,  the  soft  palate  is  slightly  raised 
(by  the  Levator  palati),  and  made  tense  (by  the  Tensor  palati),  and  the  Palato- 
pharyngaei  contract,  and  come  nearly  together,  the  Uvula  filling  up  the  slight 
interval  between  them.  By  these  means,  the  food  is  prevented  passing  into  the 
upper  part  of  the  pharynx  or  the  posterior  nares;  at  the  same  time  the  latter 
muscles  form  an  inclined  plane,  directed  obliquely  downwards  and  backwards, 
along  which  the  morsel  descends  into  the  pharynx. 

Surgical  AnaUmty.  The  muscles  of  the  soft  palate  should  be  carefully  dissected,  the  rela- 
tions they  bear  to  the  surrounding  parts  especially  examined,  and  their  action  attentively 
studied  upon  the  dead  subject,  as  tne  surgeon  is  required  to  divide  one  or  more  of  these 
muscles  in  the  operation  of  staphyloi'aphv.  Mr.  Ferguson  has  shewn,  that  in  the  con- 
genital deficiency,  called  deft  patate,  the  edges  of  the  fissure  are  forcibly  separated  by  the 
action  of  the  Levatores  palati  and  Palato-phaiyngSDi  muscles,  producing  very  considerable 
impediment  to  the  healing  process  after  the  performance  of  the  operation  for  uniting  their 
margins  by  adhesion ;  he  has,  consequently,  recommended  the  division  of  these  muscles  as 
one  of  the  roost  important  steps  in  the  operation :  by  these  means,  the  flaps  are  relaxed, 
lie  perfectly  loose  and  pendulous,  and  are  easily  brought  and  retained  in  apposition.  The 
Pkilato-pharyngsei  may  be  divided  by  cuti^ing  across  the  posterior  pillar  of  the  soft  palate, 
just  below  the  tonsil,  with  a  pair  of  blunt-pointed  curved  scissors,  and  the  anterior  pillar 
may  be  divided  also.  To  divide  the  Levator  palati,  the  plau  recommended  bv  Mr.  Pollock 
is  to  be  greatly  preferred.  The  flap  being  put  upon  the  stretch,  a  double-edged  knife  is 
passed  tnrou»i  the  soft  palatejust  on  the  inner  bide  of  the  hamular  process,  and  above  the 
line  of  the  Levator  palatL  'Hie  handle  being  now  alternately  raised  and  depressed,  a 
sweeping  cut  is  made  along  the  posterior  surface  of  the  soft  palate,  and  the  knife  with- 
drawn, leaving  but  a  small  opening  in  the  mucous  membrane  on  the  anterior  surface.  If 
thia  operation  is  performed  on  the  dead  bodv,  and  the  parts  afterwards  dissected,  the 
Levator  palati  will  be  found  completely  divided, 


Vertebral  Region  (Anterior). 

Rectus  Capitis  Anticus  Major.  Rectus  Lateralis. 

Rectus  Capitis  Anticus  Minor.  Longus  Colli. 

• 
The  Rectus  Capitis  Anticus  Major  (fig.  141),  broad  and  thick  above,  narrow 

below,  appears  like  a  continuation  upwards  of  the  Scalenus  anticus.     It  arises  by 

four  tendons  from  the  anterior  tubercles  of  the  transverse  processes  of  the  third, 

fourth,  fifth,  and  sixth  cervical  vertebrae,  and  ascends,  converging  towards  its 

fellow  of  the  opposite  side,  to  be  inserted  into  the  basilar  process  of  the  occipital 

bone. 

Relations.  "By  its  anterior  surface^  with  the  pharynx,  the  sympathetic  nervc\ 
and  the  sheath  enclosing  the  carotid  artery,  internal  jugular  vein,  and  pneumo- 
gastric  nerve.  By  its  posterior  surface,  with  the  Longus  colli,  the  Rectus  anticus 
minor,  and  the  upper  cervical  vertebras. 

The  Rectus  Capitis  Anticus  Minor  is  a  short  muscle,  situated  immediately 
beneath  the  upper  part  of  the  preceding.  It  arises  from  the  anterior  surface  of 
the  lateral  mass  of  the  atlas,  and  from  the  root  of  its  transverse  process;  passing 
obliquely  upwards  and  inwards,  it  is  inserted  into  the  basilar  process  immediately 
behind  the  preceding  muscle. 

Relations,  By  its  anterior  surface,  with  the  Rectus  anticus  major.  By  its 
posterior  surface,  with  the  anterior  part  of  the  occipito-atlantal  articulation. 
Externally,  with  the  superior  cervical  ganglion  of  the  sympathetic 

The  Rectus  Lateralis  is  a  short,  flat  muscle,  situated  between  the  transverne 
process  of  the  atlas,  and  the  jugular  process  of  the  occipital  bone.     It  arises  from 
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i/*  ::«*»  fVTZu^  fi  ti^  tr»o*T*T^  pnwfe  of  ib*  s:la&  aad  U  iaserwd  biso  the 

^•.\:r»«*.  Ej  :-^  amtrrinr  tmrfntr.  wiih  tt*  i=>TBai  j«fnUr  Tein.  By  ita 
•f.rf*-x.f  tm't'srf.  •K-'.-'u  it.-r  T*rtt--.ral  »rtrrT, 

Tb*  i/:»7«  r^.;;i  :•  •  :..r,z,  Cst  ino-^!*\  ^iioaiM  '«  ih^*  •ntmnr  sar&ee  of  ihe 
z'jL*.  V;w*»^  ibr  k::^-  kA  the  il.ini  dor^  TMiMra.  \rinz  hrrttd  in  the  middle. 
LiTT*  -w  ».-  ;  :•  z.:^.  n  *arli  exirtmiiF.  Il  ef<»-!-[*  ot  lin*  portions,  •  superior 
'■ .    .-*,  »£  '—••^.'^  ti-.'/.-ii;  and  a  xenirnl  poni'-n- 

Tzr-  m^rvjr  ^Jt/fm*  portiom  ari-t^  t>T  a  iiam>w  teO'i-'n  friXB  th*  tuberele  on 
i-  fci-w--  c  »rH»  '^  li-*  itli*.  ui-l  liescm-lin"  o'-.l-i'^Ij  oatwird*.  lj  inserted  iolo 
b*  »i-T^r-  *  t=-*T»:*^  t.i  tiv*   iran^verse   prrvr^>'i<r*  «>l"  the  ihird,  foonh.  asd   fiAb 

Tl-t   tit»>nor  o4/iy»*  porti'im.  ihe   ?maiir*t  I«rt  of  ihe  maseie.  ari«4  tendinons 


triiiu  the  Ir»nsvfr-*e  proce-ir>i  of  ihe  tii'ih  and  ?ixih  (vrviral  rertelir*,  mod  paseinfC 
•■'■li'tQt-lv  inv^ard.',  U  \B^TXf\\  imo  tin-  Uniifs  i<f  il;.-  tir-i  twi>©r  (hree donwl  vertebnc. 

The  rtrtirnl  pnrtiom  lie?  dir*-i-ll_v  on  the  frrwil  of  ihe  spine,  and  U  eslended 
Wtwrrn  ihe  ("-iit-*  «'f  ihe  s01^■ll.^.  thinl,  aiul  fvunh  rr-rvicml  Teiiebne  •bore.  Mid 
■  he  t-iii.^  (.f  the  ilirx*  lower  nTviml  and  the  ihnw  upper  dor^  below. 

RfSatiom*.  B«  i(!>  ttmlrrior  tmrfiier.  with  ihe  phiunrnx,  tbe  oesoplu^iig,  sympw- 
ihr.-i;e  nerve,  ibe  sheath  of  the  ewi^iid  arterr.  intenwl  jugular  Tein,  and  pneonio- 
Z^i-irie  o.-ne,  interior  ihrroid  arterr,  ami  reeuitvnl  Uryngeal  nerve,  B_v  its 
ptntm.v  mmrfafr,  iciih  the  «vr»  ieal  iiih)  diirs»l  )nvlii>n4  of  ihe  ipine. 
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Vertebral  Region  (Lateral). 

Scalenus  Anticus.  Scalenus  Medius. 

Scalenus  Posticus. 

The  Scalenus  Anticus  is  a  triangular  muscle,  situated  deeply  at  the  side  of  the 
neck,  behind  the  Stemo-mastoid.  It  arises  by  a  narrow,  flat  tendon  from  the 
tubercle  on  the  inner  border  and  upper  surface  of  the  first  rib,  and  ascending  ver- 
ticallj  upwards,  is  inserted  into  the  anterior  tubercles  of  the  transverse  processes 
of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae.  The  lower  part  of  this 
muscle  separates  the  subclavian  artery  and  vein;  the  latter  being  in  front,  and  the 
former,  with  the  brachial  plexus,  behind. 

Relations,  By  its  anterior  surface^  with  the  Stemo-mastoid  and  Omo-hyoid 
muscles,  the  transversalis  Colli,  and  descending  cervical  arteries,  and  the  phrenic 
nerve.  By  its  posterior  surface^  with  the  subclavian  artery,  and  brachial  plexus 
of  nerves.  It  is  separated  from  the  Longus  colli  on  the  inner  side  by  the  subcla- 
vian artery. 

The  Scalenus  Medius^  the  largest  and  longest  of  the  three  Scaleni,  arises,  by  a 
broad  origin,  from  the  upper  surface  of  the  first  rib,  behind  the  groove  for  the 
Bubclavian  artery,  as  far  back  as  the  tubercle,  and  ascending  along  the  side  of  the 
vertebral  column,  is  inserted,  by  separate  tendinous  slips,  into  the  posterior  tuber- 
cles of  the  transverse  processes  of  the  six  lower  cervical  vertebrae.  It  is  separated 
from  the  Scalenus  anticus  by  the  subclavian  artery  below,  and  the  cervical  nerves 
above. 

Relations.  By  its  external  surface,  with  the  Stemo-mastoid;  it  is  crossed  by  the 
clavicle  and  Omo-hyoid  muscle.  To  its  outer  side,  is  the  Levator  anguli  scapulas 
and  the  Scalenus  posticus  muscle. 

The  Scalenus  Posticus,  the  smallest  of  the  three  Scaleni,  arises  by  a  thin  tendon 
from  the  outer  surface  of  the  second  rib,  behind  the  attachment  of  the  Serratus 
magnus,  and  enlarging  as  it  ascends,  is  inserted,  by  two  or  three  separate  tendons, 
into  the  posterior  tubercles  of  the  transverse  processes  of  the  two  or  three  lower 
cervical  vertebrae.  This  is  the  most  deeply-placed  of  the  three  Scaleni,  and  is 
occasionally  blended  with  the  Scalenus  medius. 

Nerves,  The  Rectus  capitis  anticus  major  and  minor  are  supplied  by  the  sub- 
occipital and  deep  branches  of  the  cervical  plexus;  the  Rectus  lateralis  by  the 
sub-occipital;  and  the  Longus  colli  and  Scaleni  by  branches  from  the  lower  cer- 
vical nerves. 

Actions.  The  Rectus  anticus  major  and  minor  are  the  direct  antagonists  of 
those  placed  at  the  back  of  the  neck,  serving  to  restore  the  head  to  its  natural 
position  when  drawn  backwards  by  the  posterior  muscles.  These  muscles  also 
serve  to  bow  the  head  forwards.  The  Longus  colli  will  flex  and  slightly  rotate 
the  cervical  portion  of  the  spine.  The  Scaleni  muscles,  taking  their  fixed  point 
from  below,  draw  down  the  transverse  processes  of  the  cervical  vertebrae,  flexing 
the  spinal  column  to  one  or  the  other  side.  If  the  muscles  of  both  sides  act,  the 
spine  will  be  kept  erect.  When  taking  their  fixed  point  from  above,  they  elevate 
the  first  and  second  ribs,  and  are,  therefore,  inspiratory  muscles. 

MUSCLES  AND  FASCIA  OF  THE  TRUNK. 

The  muscles  of  the  Trunk  may  be  subdivided  into  four  groups. 

1 .  Muscles  of  the  Back.  3.  Muscles  of  the  Thorax. 

2.  Muscles  of  the  Abdomen.  4.  Muscles  of  the  Perinaeum. 

The  Muscles  of  the  Back  are  very  numerous,  and  may  be  subdivided  into  five 
layers. 

F1B8T  Layer.  Second  Later. 

Trapezius.  Levator  anguli  scapulae. 

Latissimns  dorsi.  Rhomboideus  minor. 

Rhomboidens  major. 


^ 


2l8 
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Third  Later. 

Serratus  poeticas  rapenor. 
Serratus  posticus  inferior. 
Splenius  capitis. 
Splenius  colli. 

Fourth  Later. 

Sacral  and  Lumbar  Regions, 
Erector  Spins. 

Dorsal  Region, 
Sacro-ltimbalis. 

Muscolus  Accessorios  ad  sacro-lumbalem. 
Lcmgissimos  dorsi. 
Spinalis  dorsi. 

Cervical  Region, 
Cerricalis  ascendens. 
Transversalis  cervicis. 


Trachelo-mastoid. 
Complexos. 
Biventer  cervicis. 
Spinalis  cenricis. 

Fifth  Later. 

Semi-spinalis  dorsi. 
Semi-spinalis  collL 
Multifidos  spinse. 
Rotatores  spins. 
Supra-spinales. 
Inter-spinales. 
Extensor  coccjgis. 
Inter-transversales. 
Rectus  posticus  major. 
Rectos  posticus  minor. 
Obliquns  superior. 
Obliquus  inferior. 


First  Later. 


Trapezius. 


Latissimus  Dorsi. 


Dissection  {^%.  142).  The  body  should  be  placed  in  the  prone  position,  with  the  arms 
extended  over  the  sides  of  the  table,  and  the  chest  and  abdomen  supported  by  several 

blocks,  so  as  to  reuder  Uie  muscles  tense.  An 
14*.— Dissection  of  the  Muscles  of  the  Back,  incision  should  then  be  made  along  the  middle 

line  of  the  back,  from  the  occipital  protu- 
berance to  the  coccyx.  From  the  upper  end 
of  this^  a  transverse  incision  should  extend  to 
the  mastoid  process ;  and  from  the  lower  end 
a  third  incision  should  be  made  along  the 
crest  of  the  ilium  to  about  its  middle.  This 
large  intervening  space,  for  convenience  of 
dissection,  should  be  subdivided  by  a  fourUi 
incision,  extending  obliquely  from  the  spinous 
process  of  the  last  dorsal  vertebra,  upwards 
and  outwards,  to  the  acromion  process.  This 
incision  corresponds  with  the  lower  border  of 
the  Trapezius  muscle.  The  flaps  <^  inter- 
ment should  then  be  removed  in  the  direction 
shewn  in  the  accompanying  figure. 


The  Trapezius  is  a  broad,  flat,  trian- 
gular muscle,  placed  immediately  beneath 
the  skin,  and  covering  the  upper  and  back 
part  of  the  neck  and  shoulders.  It  arises 
from  the  occipital  protuberance  and  inner 
third  of  the  superior  curved  line  of  the 
occipital  bone;  from  the  ligamentum 
nuchas,  the  spinous  processes  of  the 
seventh  cervical,  and  all  the  dorsal  ver- 
tebrae, and  from  the  corresponding  por- 
tion of  the  supra- spinous  ligament.  From 
these  points  the  muscular  fibres  proceed, 
the  superior  ones  downwards  and  out- 
wards, the  inferior  ones  upwards  and 
outwards,  and  the  middle  fibres  horizon- 
tally, and  are  inserted,  the  superior  ones  curving  forwards  into  the  outer  third  of 
the  posterior  border  of  the  clavicle,  the  middle  fibres  into  the  upper  margin  of  the 
acromion  process,  and  into  the  whole  length  of  the  upper  border  of  the  spine  of 
the   scapula;    the  inferior   fibres  converge  near  the  scapula,  and  are  attached 
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on  the  Bight  Side,  the  Second  Layer  and  part  of  the  Third. 
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to  a  triangular  aponeurosis,  which  glides  over  a  small  triangular  surface  at  the 
inner  extremity  of  the  spine,  and  is  inserted  into  a  small  tubercle  in  immediate 
connection  with  its  outer  part.  The  Trapezius  is  fleshy  in  the  greater  part  of 
its  extent,  but  tendinous  at  its  origin  and  insertion.  At  its  occipital  origin,  it  is 
connected  to  the  bone  by  a  thin  fibrous  lamina,  firmly  adherent  to  the  skin,  and 
wanting  the  lustrous,  shining  appearance  of  aponeurosis.  At  its  origin  from  the 
spines  of  the  vertebrae,  it  is  connected  by  means  of  a  broad  semi-elliptical  aponeu- 
rosis, which  occupies  the  space  between  the  sixth  cervical  and  the  third  dorsal 
vertebrae,  and  forms,  with  the  muscle  of  the  opposite  side,  a  tendinous  ellipse. 
The  remaining  part  of  the  origin  is  effected  by  numerous  short  tendinous  fibres. 
If  the  Trapezius  is  dissected  on  both  sides,  the  two  muscles  resemble  a  trapezium, 
or  diamond-shaped  quadrangle;  two  angles,  corresponding  to  the  shoulders;  a 
third,  to  the  occipital  protuberance;  and  the  fourth,  to  the  spinous  process  of  the 
last  dorsal  vertebra. 

The  clavicular  insertion  of  this  muscle  varies  as  to  the  extent  of  its  attachment; 
it  sometimes  advances  as  far  as  the  middle  of  the  clavicle,  and  may  even  become 
blended  with  the  posterior  edge  of  the  Stemo-mastoid,  or  overlap  its  margin.  This 
should  be  borne  in  mind  in  the  operation  for  tying  the  subclavian  artery. 

Relations,  By  its  superficial  surface^  with  the  integument  to  which  it  is  closely 
adherent  above,  but  separated  below  by  an  aponeurotic  lamina.  By  its  deep  sur- 
fa^ie^  in  the  neck,  with  the  Complexus,  Splenius,  Levator  anguli  scapulae,  and 
Rhomboideus  minor;  in  the  back,  with  the  Rhomboideus  major,  Supra-spinatus, 
Infra-spinatus,  a  small  portion  of  the  Serratus  posticus  superior,  the  intervertebral 
aponeurosis  which  separates  it  from  the  Erector  spinas,  and  with  the  Latissimus 
dorsi.  The  spinal  accessory  nerve  passes  beneath  the  anterior  border  of  this 
muscle,  near  the  clavicle.  The  outer  margin  of  its  cervical  portion  forms  the 
posterior  boundary  of  the  large  posterior  triangle  of  the  neck,  the  other  boundaries 
being  the  Stemo-mastoid  in  front,  and  the  clavicle  below. 

The  Lig amentum  NuchcB  (fig.  143)  is  a  thin  band  of  condensed  cellulo-fibrous 
membrane,  placed  in  the  line  of  union  between  the  two  Trapezii  in  the  neck.  It 
extends  from  the  external  occipital  protuberance  to  the  spinous  process  of  the 
seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra-spinous  ligament. 
From  its  anterior  surface  a  fibrous  slip  is  given  off  to  the  spinous  processes  of 
each  of  the  cervical  vertebrae,  excepting  the  atlas,  so  as  to  form  a  septum  between 
the  muscles  on  each  side  of  the  neck.  In  the  human  subject,  it  is  merely  the  rudi- 
ment of  an  important  elastic  ligament,  which  serves  to  sustain  the  weight  of  the 
head  in  some  of  the  lower  animals. 

The  Latissimus  Dorsi  is  a  broad  flat  muscle,  which  covers  the  lumbar  and 
lower  half  of  the  dorsal  regions,  and  is  gradually  contracted  into  a  narrow  fasci- 
culus at  its  insertion  into  the  humerus.  It  arises  by  tendinous  fibres  from  the 
spinous  processes  of  the  six  inferior  dorsal,  from  those  of  the  lumbar  and  sacral 
vertebrae,  and  from  the  supra-spinous  ligament.  Over  the  sacrum,  the  aponeurosis 
of  this  muscle  blends  with  the  tendon  of  the  Erector  spinae.  It  also  arises  from 
the  external  lip  of  the  crest  of  the  ilium,  behind  the  origin  of  the  External  oblique, 
and  by  fleshy  digitations  from  the  three  or  four  lower  ribs,  being  interposed  be- 
tween similar  processes  of  the  External  oblique  muscle.  From  this  extensive 
origin  the  fibres  pass  in  different  directions,  the  upper  ones  horizontally,  the 
middle  ones  obliquely  upwards,  and  the  lower  ones  vertically  upwards,  so  as  to 
converge  and  form  a  thick  fasciculus,  which  crosses  the  inferior  angle  of  the 
scapula,  and  occasionally  receives  a  few  fibres  from  it.  The  muscle  then  curves 
around  the  lower  border  of  the  Teres  major,  and  is  twisted  upon  itself,  so  that 
the  superior  fibres  become  at  first  posterior  and  then  inferior,  and  the  vertical 
fibres  at  first  anterior  and  then  superior.  It  then  terminates  in  a  short  quadri- 
lateral tendon,  about  three  inches  in  length,  which,  passing  in  front  of  the  tendon 
of  the  Teres  major,  is  inserted  into  the  bottom  of  the  bicipital  groove  of  the  humerus, 
above  the  insertion  of  the  tendon  of  the  Pectoralis  major.  The  lower  border  of 
the  tendon  of  this  muscle  is  united  with  that  of  the  Teres  miyor,  the  surfaces  of 


OF  THE  BACK,  223 

the  npper  extremity.  It  consists  of  longitudinal  and  transverse  fibres  blended 
together,  forming  a  thin  lamella,  which  is  attached  in  the  median  line  to  the  spi- 
nous processes  of  the  dorsal  vertebrfe;  externally,  to  the  angles  of  the  ribs;  and 
below,  to  the  upper  border  of  the  Inferior  serratus  and  tendon  of  the  Latissimus 
dorsi;  above,  it  passes  beneath  the  Serratus  posticus  superior,  and  blends  with  the 
deep  fascia  of  the  neck. 

The  Serratus  posticus  superior  should  now  be  detached  from  its  origin  and  turned  out- 
wards, when  the  Splenius  muscle  will  be  brought  into  view. 

The  Splenius  is  a  broad  muscle,  situated  at  the  posterior  part  of  the  neck  and 
upper  part  of  the  dorsal  region.  At  its  origin,  it  is  a  single  muscle,  narrow  and 
pointed  in  form;  but  it  soon  becomes  broader,  and  divides  into  two  portions,  which 
have  separate  insertions.  It  arises,  by  tendinous  fibres,  from  the  lower  half  of 
the  Ligamentum  nuchae,  from  the  spinous  processes  of  the  last  cervical  and  of  the 
six  upper  dorsal  vertebrae,  and  from  the  supra-spinous  ligament.  From  this 
origin,  the  fieshj  fibres  proceed  obliquely  upwards  and  outwards,  forming  a  broad 
flat  muscle,  which  divides  as  it  ascends  into  two  portions,  the  Splenius  capitis  and 
Splenius  colli. 

The  Splenius  capitis  is  inserted  into  the  mastoid  process  of  the  temporal  bone, 
and  into  the  rough  surface  on  the  occipital  bone  beneath  the  superior  curved  line. 

The  Splenius  colli  is  inserted,  by  tendinous  fasciculi,  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  three  or  four  upper  cervical  vertebrae. 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Complexus. 

Relations,  By  its  superficial  surface^  with  the  Trapezius,  from  which  it  is  sepa- 
rated below  by  the  Rhomboidei  and  the  Serratus  posticus  superior.  It  is  also 
covered  by  the  Stemo-mastoid  and  Levator  anguli  scapulae.  By  its  deep  surface^ 
with  the  Spinalis  dorsi,  Longissimus  dorsi,  Semi-spinalis  colli,  Complexus,  Trachelo- 
mastoid,  and  Transversalis  colli. 

Nerves.  The  Splenius  and  Superior  serratus  are  supplied  from  the  external 
posterior  branches  of  the  cervical  nerves;  the  Inferior  serratus,  from  the  external 
branches  of  the  dorsal  nerves. 

Actions,  The  Serrati  are  respiratory  muscles  acting  in  antagonism  to  each 
other.  The  Serratus  posticus  superior  elevates  the  ribs;  it  is,  therefore,  an  inspi- 
ratory muscle;  while  the  Serratus  inferior  draws  the  lower  ribs  downwards,  and 
is  a  muscle  of  expiration.  This  muscle  is  also  probably  a  tensor  of  the  vertebral 
aponeurosis.  The  Splenii  muscles  of  the  two  sides,  acting  together,  draw  the 
head  directly  backwards,  assisting  the  Trapezius  and  Complexus;  acting  sepa- 
rately, they  draw  the  head  to  one  or  the  other  side,  and  slightly  rotate  it,  turning 
the  face  to  the  same  side.  They  also  assist  in  supporting  the  head  in  the  erect 
position. 

FouKTH  Later. 

Sacral  and  Lumbar  Regions.  Cervical  Region, 

Erector  Spinas.  Cervicalis  ascendens. 

Dorsal  Region,  Transversalis  cervicis. 

Sacro-lumbalis.  Trachelo-mastoid. 

Musculus  accessorius  ad  sacro-lumbalem.  Complexus. 

Longissimus  dorsi.  Bi venter  cervicis. 

Spinalis  dorsi.  Spinalis  cervicis. 

Dissection,  To  expose  the  muscles  of  the  fourth  layer,  the  Serrati  and  vertebral  aponeu- 
rosis should  be  entu^ly  removed.  The  Splenius  may  then  be  detached  by  aeparatmg  its 
attachments  to  the  spinous  processes,  and  reflecting  it  outwards. 

The  Erector  Spimt  (fig.  142),  and  its  prolongations  in  the  dorsal  and  cervical 
regions,  fill  up  the  vertebral  groove  on  each  side  of  the  spine.  They  are  covered 
in  the  lumbar  region  by  the  lumbar  aponeurosis;  in  the  dorsal  r^on,  by  the 
Serrati  muscles  and  the  vertebral  aponeurosis;  and  in  the  cervical  region,  by  a 
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layer  of  cervical  fascU  continued  beneath  the  Trapezius.  This  large  muscular 
and  t«ndinoua  mass  varies  in  size  and  structure  at  different  parts  of  the  spine. 
In  the  sncral  region,  the  Erector  spins  in  narrow  and  pointed,  and  \U  origin 
chiefly  tendinous  in  structure.  In  the  lumbar  region,  it  becomes  enlarged,  and 
forma  a  large  fleshy  mass.  Id  the  dorsal  region,  it  subdivides  into  two  parts, 
which  gradually  diminish  in  size  as  they  ascend  to  be  inserted  into  the  vertebra 
and  ribs,  and  are  gradually  lost  in  the  cervical  region,  where  a  number  of  special 
muscles  are  superadded,  which  are  continued  upwards  to  the  head,  which  they 
support  upon  the  spine. 

The  Erector  spinte  arises  from  the  sacro-iliac  groove,  and  from  the  anterior 
surface  of  a  very  broad  and  thick  tendon,  which  is  attached,  internally,  to  the 
■pines  of  the  sacrum,  to  the  spinous  processes  of  the  lumbar  and  three  lower  dorsal 
vertebne,  and  the  aupra-apinoue  ligament ;  externally,  to  the  baclc  part  of  the  inner 
Up  of  the  crest  of  the  ilium,  and  to  the  series  of  eminences  on  the  posterior  part 
of  the  sacrum,  representing  the  transverse  processes,  where  it  blends  with  the 
great  sacro-sciatic  ligament.  The  mu^.cular  fibres  thus  arising  form  a  single  large 
muscular  mass,  bounded  in  front  by  tlie  transverse  processes  of  the  lumbar  ver- 
tebra, and  by  the  middle  lamella  of  the  fascia  of  the  Transversalis  muscle.  Oppo- 
site the  last  rib,  this  mass  divides  into  two  parts,  one  external,  the  Sacro-lumtmllH, 
the  other  internal  and  larger,  the  Longissimus  dorsi. 

The  Sacro-Lumbalif,  the  external  and  smaller  portion  of  the  Erector  spinse,  is 
in8ert«d,  by  a  series  of  separate  tendons,  into  the  angles  of  the  six  lower  ribs.  If 
this  muscle  is  reflected  outwards,  it  will  be  seen  to  be  reinforced  by  a  series  of 
muscular  slips,  which  arise  from  the  angles  of  the  ribs;  by  means  of  these  the 
Sacro- lumbal  is  is  continued  upwards,  to  be  connected  with  the  upper  ribs,  and 
with  the  cervical  portion  of  the  spine,  forming  two  additional  muscles,  the  Mus- 
cdIus  accessorius  and  the  Cervicalis  ascendens. 

The  Mutculut  Acceitoriut  ad  Sacro-Lumbatem  arises  by  separate  flattened 
tendons,  from  the  upper  margins  of  the  angles  of  the  six  lower  ribs;  these  become 
muscular,  and  are  finally  inserted,  by  separate  tendons,  into  the  angles  of  the  six 
upper  ribs. 

The  Cerviealit  A»eenden»  is  the  continuation  of  the  Sacro-lumbalie  upwards 
into  the  necic  it  is  situated  on  the  inner  side  of  the  tendons  of  the  Accessorius, 
arising  from  the  angles  of  the  four  or  five  upper  ribs,  and  is  inserted,  by  a  series 
of  slender  tendons,  into  the  posterior  tubercles  of  the  transverse  processes  of  the 
fourth,  fifth,  and  sixth  cervical  vertebrw. 

Longissimus  Dorsi.  The  inner  portion  of  the  Erector  spinae,  the  larger  and 
Icmger  of  the  two,  has  received  the  name  *  Longissimus  dorsi.'  It  arises,  with  the 
Sacro-lutnbalis,  from  the  common  origin  already  mentioned.  In  the  lumbar  region, 
where  it  is  as  yet  blended  with  the  Sacro-lumbalis,  some  of  the  fibres  are  directed 
forwards  to  be  inserted  into  the  posterior  surface  of  the  transverse  processes  of 
the  lumbar  vertebrEB-  their  whole  length,  into  the  tubercles  at  the  back  of  the 
articular  processes,  and  into  the  layer  of  lumbar  fascia  connected  with  the  apices 
of  the  transverse  processes.  In  the  dorsal  region,  the  Longissimus  dorsi  is  inserted, 
by  long  and  thin  tendons,  into  the  extremities  of  the  transverse  processes  of  all 
the  dorsal  vertebre,  and  into  from  seven  to  eleven  ribs  between  their  tubercles 
and  angles. 

This  muscle  is  continued  upwards  t»  the  cranium  and  cervical  portion  of  the 
spine,  by  means  of  two  additional  slender  fascici"     "      "" 
Trach  el  o-  mas  toid . 

The  Transversalis  Colli,  placed  on  the  inner 
arises,  by  long  thin  tendons,  from  the  summit  of 
third,  fourth,  fifth,  and  sixth  dorsal  vertebrae,  and 
into  the  posterior  tubercles  of  the  transverse  proce 

The  Traehelo- Mastoid  lies  on  the  inner  side  ol 
the  Coniplexus  muscle,  and  may  be  regarded  as  the 
dorsi  upwards  to  the  head.     It  arises,  by  four  ter 


226  MUSCLES  AND  FASCIA. 

cesses  of  the  third,  fourth,  fifth,  and  sixth  dorsal  rertebrse,  and  from  the  articuhir 
processes  of  the  three  or  four  lower  cervical;  these  joining  form  a  small  muscle, 
which  ascends  to  be  inserted  into  the  posterior  margin  of  the  mastoid  process, 
beneath  the  Splenius  and  Stemo-mastoid  muscles.  This  small  muscle  is  almost 
always  crossed  by  a  tendinous  intersection  near  its  insertion  into  the  mastoid 
process. 

The  spinous  processes  of  the  upper  lumbar  and  the  dorsal  vertebne  are  con* 
nected  together  by  a  series  of  muscular  and  tendinous  slips,  which  are  intimately 
connected  with  the  Longissimus  dorsi,  forming,  in  fact,  part  of  this  muscle;  it  is 
called  the  Spinalis  dorsi. 

The  Spinalis  Dorsi  is  situated  at  the  inner  side  of  the  Longissimus  dorsi.  It 
arises,  by  three  or  four  tendons,  from  the  spinous  processes  of  the  two  upper 
lumbar  and  the  two  lower  dorsal  vertebrte:  these  uniting,  form  a  small  muscle, 
which  is  inserted,  by  separate  tendons,  into  the  spinous  processes  of  all  iiie  upper 
dorsal  vertebrw,  the  number  varying  from  four  to  eight.  It  is  intimately  united 
with  the  Semi-spinalis  dorsi,  which  lies  beneath  it. 

The  Spinalis  Cerricis  is  a  small  muscle,  connecting  together  the  spinous  pro- 
cesses of  the  cervical  vertebne,  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal 
region.  This  muscle  varies  considerably  in  its  size,  and  in  its  extent  of  attachment 
to  the  vertebne,  not  only  in  different  bodies,  but  on  the  two  sides  of  the  same 
body.  It  usually  arises  by  fleshy  or  tendinous  fibres,  varying  from  two  to  four  in 
number,  from  the  spinous  processes  of  the  fifth  and  sixth  cervical  vertebras,  and 
occasionally  from  the  first  and  second  dorsal,  and  is  inserted  into  the  spinous  pro- 
cess of  the  axis,  and  occasionally  into  the  spinous  processes  of  the  two  vertebras 
below  it.     This  muscle  has  been  found  absent  in  five  cases  out  of  twenty-four. 

The  Complexus  is  a  broad  thick  muscle,  situated  at  the  upper  and  back  part  of 
the  neck,  lying  beneath  the  Splenius,  the  direction  of  ^hich  it  crosses  obliquely 
from  without  inwards.  It  arises,  by  a  series  of  tendons,  about  seven  in  number, 
from  the  posterior  and  upper  part  of  the  transverse  processes  of  the  three  upper 
dorsal  and  seventh  cervical,  and  from  the  articular  processes  of  the  three  cervical 
above  this.  The  tendons  uniting  form  a  broad  muscle,  which  is  directed  obliquely 
upwards  and  inwards,  and  is  inserted  into  the  innermost  depression  between  the 
two  curved  lines  of  the  occipital  bone.  This  muscle,  about  its  middle,  is  traversed 
by  a  transverse  tendinous  intersection. 

The  Bivenier  Cervicis^  is  a  small  fasciculus,  situated  on  the  inner  side  of  the  pre- 
ceding muscle,  and  in  the  majority  of  cases  blended  with  it;  it  has  received  its 
name  from  presenting  a  tendon  of  considerable  length  with  two  fleshy  bellies. 
It  is  sometimes  described  as  a  separate  muscle,  arising,  by  from  two  to  four  ten- 
dinous slips,  from  the  transverse  processes  of  as  many  upper  dorsal  vertebras,  and 
is  inserted,  on  the  inner  side  of  the  Complexus,  into  the  superior  curved  line  of 
the  occipital  bone. 

Relations,  By  their  superficial  surface,  with  the  Trapezius  and  Splenius.  By 
their  deep  surface,  with  the  Semi-spinalis  dorsi  and  colli  and  the  Recti  and  Obliqni. 
The  Biventer  cervicis  is  separated  from  its  fellow  of  the  opposite  side  by  the  liga- 
mentum  nuchas,  and  the  Complexus  from  the  Semi-spinalis  colli  by  the  profunda 
cervicis  artery,  the  princeps  cervicis  branch  of  the  occipital,  and  by  the  posterior 
cervical  plexus  of  nerves. 

Nerves,  The  Erector  spinas  and  its  subdivisions  in  the  dorsal  region  are  sup- 
plied by  the  external  posterior  branches  of  the  lumbar  and  dorsal  nerves.  The 
Cervicalis  ascendens,  Transversalis  colli,  Trachelo-mastoid,  and  Spinalis  cervicis, 
by  the  external  posterior  branches  of  the  cervical  nerves;  the  Complexus,  by  the 
internal  posterior  branches  of  the  cervical  nerves,  the  sub-occipital  and  great 
occipital. 
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Fifth  Layer. 

Semi-spinalis  Dorsi.  Extensor  Coccygis. 

Semi-spinalis  Colli.  Inter-traiisversales. 

Multifidus  Spinas.  Rectus  Capitis  Posticus  Major. 

Rotatores  Spinas.  Rectus  Capitis  Posticus  Minor. 

Supra-spinales.  Obliquus  Superior. 

Inter-spinales.  Obliquus  Inferior. 

Dissection,  The  muscles  of  the  ^preceding  layer  must  be  removed  by  dividing  and  turniug 
aside  the  Complexus,  then  detach  the  Spinalis  and  Longissimus  dorsi  from  their  attach- 
ments, and  divide  the  Erector  spinaB  at  its  connection  below  to  the  sacral  and  lumbar 
spines,  and  turn  it  outwards.  Ihe  muscles  iiiliug  up  the  interval  between  the  spinous  and 
transverse  processes  are  then  exposed. 

The  Semi'Spinales  Muscles  cotlxxgqX  together  the  transverse  and  spinous  pro- 
cesses of  the  vertebrse,  extending  from  the  lower  part  of  the  dorsal  region  to  the 
upper  part  of  the  cervical. 

The  Semi-spinalis  Dorsi  consists  of  a  thin,  narrow,  fleshy  fasciculus,  interposed 
between  tendons  of  considerable  length.  It  arises  by  a  series  of  small  tendons 
from  the  transverse  processes  of  the*  lower  dorsal  vertebras,  from  the  tenth  or 
eleventh  to  the  fifth  or  sixth;  these  uniting  form  a  small  muscular  fasciculus, 
which  subdividing  into  five  or  six  tendons,  is  inserted  into  the  spinous  processes 
of  the  four  upper  dorsal  and  two  lower  cervical. 

The  Semi-spinalis  Collij  thicker  than  the  preceding,  arises  by  a  series  of  tendi- 
nous  and  fleshy  points  from  the  transverse  processes  of  the  four  upper  dorsal 
vertebras,  and  is  inserted  into  the  spinous  processes  of  the  four  upper  cervical  ver- 
tebrae, from  the  axis  to  the  fifth  cervical.  The  fasciculus  connected  with  the  axis 
is  the  largest,  and  chiefly  muscular  m  structure. 

Relations.  By  their  superficial  surface,  from  below  upwards  with  the  Longis- 
simus  dorsi,  Spinalis  dorsi,  Splenius,  Complexus,  the  profunda  cervicis  and  princeps 
cervicis  arteries,  and  the  posterior  cervical  plexus  of  nerves.  By  their  deep 
surface,  with  the  Multifidus  spinas. 

The  Multifidus  Spina  consists  of  a  number  of  fleshy  and  tendinous  fasciculi, 
which  fill  up  the  groove  on  either  side  of  the  spinous  processes  of  the  vertebras 
from  the  sacrum  to  the  axis.  In  the  sacral  region,  these  fasciculi  arise  from  the 
sacral  groove,  as  low  down  as  the  fourth  sacral  foramen,  being  connected  with  the 
aponeurosis  of  origin  of  the  Erector  spinse.  In  the  iliac  region,  from  the  inner 
surface  of  the  posterior  superior  spine,  and  posterior  sacro-iliac  ligaments.  In  the 
lumbar  and  cervical  regions  they  arise  from  the  articular  processes,  and  in  the 
dorsal  region,  from  the  transverse  processes.  Each  fasciculus,  ascending  obliquely 
upwards  and  inwards,  is  inserted  into  the  lamina  and  whole  length  of  the  spinous 
process  of  the  vertebra  above.  These  fasciculi  vary  in  length;  the  most  super- 
ficial, the  longest,  pass  from  one  vertebra  to  the  third  or  fourth  above;  those  next  in 
order  pass  from  one  vertebra  to  the  second  or  third  above;  whilst  the  deepest  con- 
nect two  contiguous  vertebras. 

Relations,  By  its  superficial  surface,  with  the  Longissimus  dorsi.  Spinalis  dorsi, 
Semi-spinalis  dorsi,  and  Semi-spinalis  colli.  By  its  deep  surface,  with  the  laminas 
and  spinous  processes  of  the  vertebras,  and  with  the  Rotatores  spinas  in  the  dorsal 
region. 

The  Rotatores  Spina  are  found  only  in  the  dorsal  region  of  the  spine,  beneath 
the  Multifidus  spinas,  they  are  eleven  in  number  on  each  side.  Each  muscle, 
which  is  small  and  somewhat  quadrilateral  in  form,  arises  from  the  upper  and  back 
part  of  the  transverse  process,  and  is  inserted  into  the  lower  border  and  outer 
surface  of  the  lamina  of  the  vertebra  above,  the  fibres  extending  as  far  inwards  as 
the  root  of  the  spinous  process.  The  first  is  found  between  the  first  and  second 
dorsal,  the  last,  between  the  eleventh  and  twelfth.  Sometimes  the  number  of  these 
muscles  is  diminished  by  the  absence  of  one  or  more  from  the  upper  or  lower  end. 

The  Supra  Spinales  consist  of  a  series  of  fleshy  bunds,  which  lie  on  the  spi- 
nous processes  in  the  cervical  region  of  the  spine. 
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cesses  of  the  third,  fourth,  fifth,  and  sixth  dorsal  vertebrae,  and  from  the  articular 
processes  of  the  tliree  or  four  lower  cervical ;  these  joining  form  a  small  muscle, 
which  ascends  to  be  inserted  into  the  posterior  margin  of  the  mastoid  process, 
beneath  the  Splenius  and  Stemo-mastoid  muscles.  This  small  muscle  is  almost 
always  crossed  by  a  tendinous  intersection  near  its  insertion  into  the  mastoid 
process. 

The  spinous  processes  of  the  upper  lumbar  and  the  dorsal  vertebne  are  con- 
nected together  by  a  series  of  muscular  and  tendinous  slips,  which  are  intimately 
connected  with  the  Longissimus  dorsi,  forming,  in  fact,  part  of  this  muscle;  it  is 
called  the  Spinalis  dorsi. 

The  Spinalis  Dorsi  is  situated  at  the  inner  side  of  the  Longissimus  dorsi.  It 
arises,  by  three  or  four  tendons,  from  the  spinous  processes  of  the  two  upper 
lumbar  and  the  two  lower  dorsal  vertebraa:  these  uniting,  form  a  small  muscle, 
which  is  inserted,  by  separate  tendons,  into  the  spinous  processes  of  all  iiie  upper 
dorsal  vertebrw,  the  number  varying  from  four  to  eight.  It  is  intimately  united 
with  the  Semi-spinalis  dorsi,  which  lies  beneath  it. 

The  Spinalis  Cerricis  is  a  small  muscle,  connecting  together  the  spinous  pro- 
cesses of  the  cervical  vertebrse,  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal 
region.  This  muscle  varies  considerably  in  its  size,  and  in  its  extent  of  attachment 
to  the  vertebrie,  not  only  in  different  bodies,  but  on  the  two  sides  of  the  same 
body.  It  usually  arises  by  fleshy  or  tendinous  fibres,  varying  from  two  to  four  in 
number,  from  the  spinous  processes  of  the  fifth  and  sixth  cervical  vertebras,  and 
occasionally  from  the  first  and  second  dorsal,  and  is  inserted  into  the  spinous  pro- 
cess of  the  axis,  and  occasionally  into  the  spinous  processes  of  the  two  vertebrae 
below  it.     This  muscle  has  been  found  absent  in  five  cases  out  of  twenty-four. 

The  Complexus  is  a  broad  thick  muscle,  situated  at  the  upper  and  back  part  of 
the  neck,  lying  beneath  the  Splenius,  the  direction  of  ^hich  it  crosses  obliquely 
from  without  inwards.  It  arises,  by  a  series  of  tendons,  about  seven  in  number, 
from  the  posterior  and  upper  part  of  the  transverse  processes  of  the  three  upper 
dorsal  and  seventh  cervical,  and  from  the  articular  processes  of  the  three  cervical 
above  this.  The  tendons  uniting  form  a  broad  muscle,  which  is  directed  obliquely 
upwards  and  inwards,  and  is  inserted  into  the  innermost  depression  between  the 
two  curved  lines  of  the  occipital  bone.  This  muscle,  about  its  middle,  is  traversed 
by  a  transverse  tendinous  intersection. 

The  Bivenier  Cervicis,  is  a  small  fasciculus,  situated  on  the  inner  side  of  the  pre- 
ceding muscle,  and  in  the  majority  of  cases  blended  with  it;  it  has  received  its 
name  from  presenting  a  tendon  of  considerable  length  with  two  fleshy  bellies. 
It  is  sometimes  described  as  a  separate  muscle,  arising,  by  from  two  to  four  ten- 
dinous slips,  from  the  transverse  processes  of  as  many  upper  dorsal  vertebrae,  and 
is  inserted,  on  the  inner  side  of  the  Complexus,  into  the  superior  curved  line  of 
the  occipital  bone. 

Relations,  By  their  superficial  surface,  with  the  Trapezius  and  Splenius.  By 
their  deep  surface,  with  the  Semi-spinalis  dorsi  and  colli  and  the  Recti  and  Obliqui. 
The  Biventer  cervicis  is  separated  from  its  fellow  of  the  opposite  side  by  the  liga- 
mentum  nuchie,  and  the  Complexus  from  the  Semi-spinaJis  colli  by  the  profunda 
cervicis  artery,  the  princeps  cervicis  branch  of  the  occipital,  and  by  the  posterior 
cervical  plexus  of  nerves. 

Nerves,  The  Erector  spinte  and  its  subdivisions  in  the  dorsal  region  are  sup- 
plied by  the  external  posterior  branches  of  the  lumbar  and  dorsal  nerves.  The 
Cervicalis  ascendens,  Transversalis  colli,  Trachelo-mastoid,  and  Spinalis  cervicis, 
by  the  external  posterior  branches  of  the  cervical  nerves;  the  Complexus,  by  the 
internal  posterior  branches  of  the  cervical  nerves,  the  sub-occipital  and  great 
occipital. 
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Fifth  Layer. 

Semi-iipinatiB  Dorsi.  Extenaor  Coccygiti, 

Semi -spinal  ia  Colli.  Intor-traiiHvcrsuiL'H. 

Multifldus  Spina;.  Rectuu  CnpitJH  Fo8tiL-u»  M;ij(ii-. 

Rotatorca  Spinte.  Ructus  Capitia  I'oBticu^  Miliar. 

Supra-spinalcH.  Obliquue  Superior. 

later-spinalce.  Obliquus  InfiTior. 

Ditteetion.  The  miiscltisof  the  preceding  la^ar  miiat  beroiuovod  b/dividiiiganil  tiiriiiug' 
aside  the  Complexus,  then  detacH  tbo  Spiualis  and  Lon^saiinus  dorai  from  thuir  attaisli- 
mente,  and  divide  the  Erector  huIdig  at  iu  coniiection 
■pines,  and  turn  it  outwarda.    The  muscles  filling  up  thi 
transverse  proceswa  are  then  iiiposed. 

The  Semi-tpinalea  MuieUt  connect  together  th 
ceHses  of  the  vertebra,  extending  from  the  lower  [ 
upper  part  of  the  cervical. 

The  Stmi-tpinalia  Dortt  couaists  of  a  thin,  narr 
between  tendons  of  considerable  length.  It  arii 
from  tlie  transverse  processes  of  the-  lower  don 
eleventh  to  the  fifth  or  eixth;  these  uniting  foi 
which  eubdividing  into  five  or  six  tendons,  is  insei 
of  the  four  upper  dorsal  and  two  lower  cervical. 

The  Semi'tpinalit  Colli,  thicker  than  the  prece 
nous  and  fleshj  points  from  the  transverse  proc 
vertebne,  and  ii  inserted  into  the  spinous  processes 
tebne,  from  the  axis  to  the  fifth  cervical.  The  fas 
is  the  largest,  and  chiefly  muscular  in  structure. 

Relatiotu.  By  their  tuperfieial  turface,  from  b< 
■imus  dorsi.  Spinalis  dorsi,  Splenius,  Complexus,  thi 
cervicis  arteries,  and  the  posterior  cervical  plexi 
nirface,  with  the  Mnltifidus  Hpinie. 

The  Mtihifidttt  Spinte  consists  of  a  number  of 
which  fill  up  the  groove  on  either  side  of  the  s[ 
from  the  sacrum  to  the  axis.  In  the  aacral  regie 
ucrat  groove,  as  low  down  as  the  fourth  sacral  for 
aponeurosis  of  origin  of  the  Erector  spinte.  In  I 
■uriacfl  of  the  posterior  superior  spine,  and  posterio 
lumb^  and  cervical  regions  they  arise  from  the 
dorsal  region,  ftxim  the  transverse  prf>ce8ses.  EacI 
upwards  and  inwards,  is  inserted  into  the  lamina  { 
process  of  the  vertebra  above.  These  fasciculi  vi 
ficial,  the  longest,  pass  from  one  vertebra  to  the  thii 
order  pass  from  one  Tert«bra  to  the  second  or  thiw 
nect  two  contiguous  vertcbree, 

Relatioju.  By  its  ruperfictai  surface,  with  the  I 
Semi -spinalis  dorsi,  and  Semi-spinalis  colli.  By  it 
and  spinous  processes  of  the  vertebne,  and  with  tl 

The  Boiatorts  Spina  are  found  only  in  the  dor 
the  Mnltifidus  spinse,  they  are  eleven  in  numbet 
which  is  small  and  somewhat  quadrilateral  in  form 
part  of  the  transverse  process,  and  is  inserted  ini 
surface  of  the  lamina  of  the  vertebra  above,  the  lil 
the  root  of  the  spinous  process.  The  first  is  fou 
doriitil,  the  last,  between  the  eleventh  and  twelfth. 
muscles  is  diminiuhed  by  the  absence  of  one  or  mo 

The  Supra  Spinalei  consist  of  a  series  of  flei 
nous  processes  in  the  cervical  region  of  the  spine. 
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The  Inter- Spinales  are  short  muscular  fasciculi,  placed  in  pairs  between  the 
spinous  processes  of  the  contiguous  vertebrae.  In  the  cervical  region  they  are 
most  distinct,  and  consist  of  six  pairs,  the  first  being  situated  between  the  axis  and 
third  vertebra,  and  the  last  between  the  last  cervical  and  the  first  dorsal.  In  the 
dorsal  region  they  are  found  above,  between  the  first  and  second  vertebrae,  and 
occasionally  between  the  second  and  third;  and  below,  between  the  eleventh  and 
twelfth.  In  the  lumbar  region  there  are  four  pairs  of  these  muscles  in  the  intervab 
between  the  five  lumbar  vertebra?.  There  is  also  occasionally  one  in  the  inter- 
spinous  space,  between  the  last  dorsal  and  first  lumbar,  and  between  the  fifth 
lumbar  and  the  sacrum. 

The  Extensor  Coccygis  is  a  slender  muscular  fasciculus,  occasionally  present, 
which  extends  over  the  lower  part  of  the  posterior  surface  of  the  sacrum  and 
coccyx.  It  arises  by  tendinous  fibres  from  the  last  bone  of  the  sacrum,  or  first 
piece  of  the  coccyx,  and  passes  downwards  to  be  inserted  into  the  lower  part  of 
the  coccyx.  It  is  a  rudiment  of  the  Extensor  muscle  of  the  caudal  vertebrae 
present  in  some  animals. 

The  Inter-  Transversaies  are  small  muscles  placed  between  the  transverse  pro- 
cesses of  the  vertebrae.  In  the  cervical  region  they  are  most  developed,  consisting 
of  two  rounded  muscular  and  tendinous  fasciculi,  which  pass  between  the  anterior 
and  posterior  tubercles  of  the  transverse  processes  of  two  contiguous  vertebrae, 
being  separated  from  one  another  by  the  anterior  branch  of  a  cervical  nerve, 
which  lies  in  the  groove  between  them,  and  by  the  vertebral  artery  and  vein.  In 
this  region  there  are  seven  pairs  of  these  muscles,  the  first  being  between  the 
atlas  and  axis,  and  the  last  between  the  seventh  cervical  and  first  dorsal  vertebrae. 
In  the  dorsal  region  the  Inter- transversaies  are  least  developed,  consisting  chiefly 
of  rounded  tendinous  cords  in  the  inter-transverse  spaces  of  the  upper  dorsal 
vertebrae ;  but  between  the  transverse  processes  of  the  three  lower  dorsal  vertebrae 
and  the  first  lumbar,  they  are  muscular  in  structure.  In  the  lumbar  region  they 
are  four  in  number,  and  consist  of  a  single  muscular  layer,  which  occupies  the 
entire  interspace  between  the  transverse  processes  of  the  lowest  lumbar  vertebrae, 
whilst  those  between  the  transverse  processes  of  the  upper  lumbar,  are  not  attached 
to  more  than  half  the  breadth  of  the  process. 

The  Rectus  Capitis  Posticus  Major^  the  larger  of  the  two  Recti,  arises  by  a 
pointed  tendinous  origin  from  the  spinous  process  of  the  axis,  and  becoming  broader 
as  it  ascends,  is  inserted  into  the  inferior  curved  line  of  the  occipital  bone  and  the 
surface  of  bone  immediately  beneath  it.  As  the  muscles  of  the  two  sides  ascend 
upwards  and  outwards,  they  leave  between  them  a  triangular  space,  in  which  are 
seen  the  Recti  capitis  postici  minores  muscles. 

Relations,  By  its  superficial  surface^  with  the  Complexus,  and  at  its  insertion, 
with  the  Superior  oblique.  By  its  deep  surface^  with  the  posterior  arch  of  the  atlas, 
the  posterior  occipito-atloid  ligament,  and  part  of  the  occipital  bone. 

The  Rectus  Capitis  Posticus  Minor,  the  smallest  of  the  four  muscles  in  this 
region,  is  of  a  triangular  shape,  it  arises  by  a  narrow,  pointed  tendon  from  the  tu- 
bercle on  the  posterior  arch  of  the  atlas,  and  becoming  broader  as  it  ascends,  is 
inserted  into  the  rough  surface  beneath  the  inferior  curved  line,  nearly  as  far  as 
the  foramen  magnum,  nearer  to  the  middle  line  than  the  preceding. 

Relations.  By  its  superficial  surface,  with  the  Complexus.  By  its  deep  sur- 
face, with  the  posterior  occipito-atloid  ligament. 

The  Ohliquus  Inferior,  the  largest  of  the  two  oblique  muscles,  arises  from  the 
apex  of  the  spinous  process  of  the  axis,  and  forms  a  thick  cylindrical  muscle, 
which  passes  almost  horizontally  outwards,  to  be  inserted  into  the  apex  of  the 
transverse  process  of  the  atlas. 

Relations.  By  its  superficial  surface,  with  the  Complexus,  and  is  crossed  by 
the  posterior  branch  of  the  second  cervical  nerve.  By  its  deep  surface,  with  the 
vertebral  artery  and  posterior  occipito-atloid  ligament. 

The  Obliquus  Superior,  narrow  below,  wide  and  expanded  above,  arises  by 
tendinous  fibres  from  the  upper  part  of  the  extremity  of  the  transverse  process  of 
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tbe  Btlu,  joining  with  the  ineertion  o: 
obliquely  npwards  and  inwards,  is  inw 
two  curved  lines,  external  to  the  Con 
and  the  Rectus  posticus  major,  a  trian 
vertebral  artery  and  the  posterior  brant 

Relatioiu.  By  its  luperficiat  ntrfact 
toid.     By  its  deep  turfaee,  with  the  pa 

Nervet.  The  Semi -spinalis  dorsi  and 
nal  posterior  branches  of  the  dorsal 
spinales,  and  Inter-spinales,  by  the  in 
nerves.  The  Inter-tranaversales,  by  t^ 
cal,  dorsal,  and  lumbar  nerves.  And  tl 
addition  of  the  internal  posterior  bronc 
Obliqui  muscles  are  all  supplied  by  the 

Aetioru.  The  Erector  spinx,  comprif 
muscle,  the  Longiseimus  dorsi  and  Spi 
maintaio  the  spine  in  the  erect  postnn 
wards,  when  it  is  required  to  counter-b 
front  of  the  body,  as,  for  instance,  whi 
neck,  or  when  there  is  any  great  abdon 
or  in  abdominal  dropsy;  ^e  peculiar  g 
the  spine  being  drawn  backwards,  by  tl 
sptnte  muscles.  The  continuation  of  th 
steady  and  preserve  the  upright  positit 
Inmbalis  and  Longissimus  dorsi  of  one  ) 
and  spine  to  the  corresponding  side.  ' 
point  from  the  cervical  vertebne,  eleval 
Hultifidua  spinas  act  successively  upon 
the  lateral  parts  of  the  sacrum  furnish 
this  muscle  act  upon  the  lumbar  regioi 
the  fasciculi  moving  the  dorsal  region, 
the  spine;  it  is  by  the  successive  cont 
cicnti  of  this  and  other  muscles,  that  tb 
the  fatigue  that  would  necessarily  have 
plished  by  the  action  of  a  single  muf 
serving  the  erect  position  of  tbe  spine, 
trunk  is  turned  to  the  side  opposite  I 
muscle  being  assisted  in  its  action  h 
Complex!,  the  analogues  of  the  Mult 
directly  backwards;  if  one  muscle  acts 
it  so  that  the  face  is  turned  to  the  oppc 
nor  and  the  Superior  oblique  draw  the 
obiiqni^  in  the  direction  of  its  fibres,  i 
Rectus  capitis  posticus  major  and  the  C 
it  the  crouium  around  the  odontoid  pro 

MCSCLES   OF 

The  mnscles  in  this  region  are,  the 
Obliquus  Extern  us. 
Obliquus  In  tern  us. 
Transversal  is. 
ZHtKCiiim  (Sg.  14.5).  To  dissect  tbe  abd 
made  from  the  ensifonn  cartilage  to  the  p 
from  the  umbilicus  upwards  and  outwards 
lower  bonier  of  the  fifth  or  sixth  rib ;  and 
bcuB  and  pubee,  should  paaa  transversely  o 
aloDg  the  crest  of  the  ilium  as  far  as  its  po 
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145. — Dissection  of  Abdomen. 


these  incisions  should  then  be  reflected  from  within  outwards,  in  the  direction  indicated  in 
the  figure. 

The  External  Oblique  Muscle  (Obliquus  descendens)  (fig,  1 46),  so  called  from 
the  direction  of  its  fibres,  is  situated  on  the  lateral  and  anterior  aspects  of  the 
abdomen ;  being  the  largest  and  the  most  superficial  of  the  three  flat  muscles  in  thiB 
region.  It  is  broad^  thin,  irregularly  quadrilateral  in  form,  its  muscular  portion 
occupying  the  sides,  its  aponeurosis  the  anterior  wall  of  that  cavity.  It  arises,  by 
eight  fleshy  digitations,  from  the  external  surface  and  lower  borders  of  the  eight 
inferior  ribs;  these  digitations  are  arranged  in  an  oblique  line  running  downwards 
and  backwards;  the  upper  ones  being  attached  close  to  the  cartilages  of  the  cor- 
responding ribs;  the  lowest,  to  the  apex  of  the  cartilage  of  the  last  rib;  the  inter- 
mediate on**,  to  the  riba  at  some  distance  from  their  cartilages.    The  flve  superior 

serrations  increase  in  size  from  above  down- 
wards, and  are  received  between  corresponding 
processes  of  the  Serratus  magnus;  the  three 
lower  ones  diminish  in  size  from  above  down- 
wards, receiving  between  them  corresponding 
processes  from  the  Latissimus  dorsi.  From 
these  attachments  the  fleshy  fibres  proceed  in 
various  directions.  Those  from  the  lowest  ribs 
pass  nearly  vertically  downwards,  to  be  inserted 
into  the  anterior  half  of  the  outer  lip  of  the 
crest  of  the  ilium;  the  middle  and  upper  fibres, 
directed  downwards  and  forwards,  terminate  in 
tendinous  fibres,  which  spread  out  into  a  broad 
aponeurosis.  This  aponeurosis,  joined  with  that 
of  the  opposite  muscle  along  the  median  line, 
covers  the  whole  of  the  front  of  the  abdomen: 
above,  it  is  connected  with  the  lower  border  of 
the  Pectoralis  major;  below,  its  fibres  are  closely 
aggregated  together,  and  extend  obliquely  across 
from  the  anterior  superior  spine  of  the  ilium  to 
the  spine  of  the  os  pubis  and  the  pectineal  line. 
In  the  median  line,  it  interlaces  with  the  apo- 
neurosis of  the  opposite  muscle,  forming  the 
linea  alba,  and  extends  from  the  ensiform  car- 
tilage to  the  symphysis  pubis. 
That  portion  of  the  aponeurosis  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  spine  of  the  os  pubis  is  a  broad  band,  folded  inwards,  and 
continuous  below  with  the  fascia  lata;  it  is  called  Poupar^s  ligament.  The  por- 
tion which  is  reflected  from  Poupart's  ligament  backwards  and  inwards  into  the 
pectineal  line,  is  called  Gimbemafs  ligament. 

In  the  aponeurosis  of  the  External  oblique,  inmiediately  above  the  crest  of  the 
OS  pubis,  is  a  triangular  opening,  the  external  abdominal  ring,  formed  by  a  splitting 
of  the  fibres  of  the  aponeurosis  in  this  situation ;  it  serves  for  the  transmission  of 
the  spermatic  cord  in  the  male,  and  the  round  h'gament  in  the  female.  This  opening 
is  directed  obliquely  upwards  and  outwards,  and  corresponds  with  the  course  of 
the  fibres  of  the  aponeurosis.  It  is  bounded  below  by  the  crest  of  the  os  pubis; 
alK)ve,  by  some  curved  fibres,  which  pass  across  the  aponeurosis  at  the  upper 
angle  of  the  ring  so  as  to  increase  its  strength;  and  on  either  side,  by  the  margins 
of  the  aponeurosis,  which  are  called  the  pillars  of  the  ring.  Of  these,  the  external, 
which  is,  at  the  same  time  inferior,  from  the  obliquity  of  its  direction,  is  inserted 
into  the  spine  of  the  os  pubis.  The  internal,  or  superior  pillar,  being  attached  to 
the  front  of  the  symphysis  pubis,  interlaces  with  the  corresponding  fibres  of  the 
opposite  muscle.  To  the  margins  of  the  pillars  of  the  external  abdominal  ring  is 
attaclu'd  an  exceedingly  thin  and  delicate  fascia,  which  is  prolonged  down  over 
the  external  surface  of  the  cord  and  testis.     This  has  received  the  name  o£  inter- 
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columnar  fascia  from  its  nttocliment  to  tlie  pillars  of  the  ring.  It  has  also  re- 
ceived the  luime  of  external  spermatic  Jascia,  from  being  the  most  external  of 
the  faacise  which  cover  the  spermatic  cord. 

Relations.  B7  its  external  surface,  with  the  superficial  fascia,  superficial 
epigastric  and  circumflexa  ilii  vessels,  and  some  cutaneous  nerves.  B/  its  internal 
aurj'aee,  with  the  Internal  oblique,  tlie  lower  partof  the  eight  inferior  ribs  and  Inter- 
costal muaclen,  tlie  cremaet«r,  the  spermatic  cord  in  the  male,  and  round  ligament  in 
the  female.  Its  potterior  border  is  occasionally  overlapped  by  the  Latissimus  dorsi ; 
sometimes  an  interval  exists  between  the  two  muscles,  in  wiiich  is  seen  a  portion 
of  the  Internal  oblique. 

146. — The  External  Oblique  Unscle. 


Z)tMw(ton.  The  External  oblique  should  n.      ._    _,  ,, 

front  of  ita  attachment  to  the  ribs,  as  far  as  its  posterior  border,  and  by  separating  it 
below  kwa  the  crest  of  the  ilium  as  far  as  the  spine;  the  muscle  should  then  be  carefully 
separated  from  the  Internal  oblique,  which  lies  beneath,  and  turned  towards  the  opposite 

The    Internal  Oblique  Micxcle   (fig.  147)  (Ohliquus    nscendens),   thinner  and 
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smaJler  tlian  the  prevediog,  beneath  which  it  lies,  is  of  aa  irregular!;  quadriUt«ral 
form,  and  situatMl  at  the  anterior  lateral  and  posterior  paria  of  the  abdomen.  It 
arisea,  hj  fleshy  fibres,  from  the  outer  half  of  Poupart'a  ligament,  being  attached  to 
the  groove  on  ita  upper  surface;  from  the  anterior  two-thirds  of  the  middle  lip  of 
tile  crest  of  the  ilium,  and  from  the  lumbar  fascia.  From  this  origin,  the  fibrea 
diverge  in  different  directions.  Those  from  Foupart's  ligament,  few  in  number 
and  paler  in  colour  than  the  rest,  arch  downwards  and  inwards  across  the  sper- 
matic cord,  to  be  inserted,  conjointly  with  those  of  the  TransversaliB,  into  the 
crest  of  the  os  pubis  and  pectineal  line,  to  the  extent  of  half  an  inch,  forming  the 
conjoined  tendon  of  the  Internal  oblique  and  Transversalis;  those  from  the  anterior 
superior  iliac  spine  are  horizontal  in  their  direction;  whilst  those  which  arise  from 
the  front  part  of  the  crest  of  the  ilium  pass  obliquely  upwards  and  inwards, 
and  terminate  in  an  aponeurosis,  which  is  continued  forwards  to  the  linea  alba; 
the  most  posterior  fibres  ascend  almost  vertically  upwards,  to  be  inserted  into  the 

14.7. — The  Internal  Oblique  Muscle, 


lower  borders  of  the  cartilages  of  the  four  lower  ribs,  being  continuous  with  the 
internal  intercostal  muscles. 

The  conjoined  tendon  of  the  Internal  oblique  and  Tranaversalis  is  inserted  into 
the  crest  of  the  09  pubis  and  pectineal  line  immediately  behind  the  external  abdo- 
minal ring,  serving  to  protect  what  would  otherwise  be  a  weak  point  in  the 
abdomen.  Sometimes  this  tendon  is  inauflitient  to  resist  the  pressure  from  within, 
and  is  carried  forward  in  front  of  the  protrusion  through  the  extemni  ring,  forming 
one  of  the  coverings  of  direct  inguinal  hernia. 
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The  aponeurosis  of  the  Internal  oblique  is  continued  forward  to  the  middle  line 
of  the  abdomen,  where  it  joins  with  the  aponeurosis  of  the  opposite  muscle  at  the 
linea  alba,  and  extends  from  the  margin  of  the  thorax  to  the  pubes.  At  the 
outer  margin  of  the  sheath  of  the  Rectus  muscle,  for  the  upper  three-fourths  of  its 
extent,  this  aponeurosis  divides  into  two  lamellse,  which  pass,  one  in  j^nt  and  the 
other  behind  it,  enclosing  it  in  a  kind  of  sheath,  and  reuniting  on  its  inner  border 
at  the  linea  alba:  the  anterior  layer  is  blended  with  the  aponeurosis  of  the 
External  oblique  muscle;  the  posterior  layer  with  that  of  the  Transversalis. 
Along  the  lower  fourth,  the  aponeurosis  passes  altogether  in  front  of  the  Rectus 
without  any  separation. 

Relations.  By  its  external  surface^  with  the  External  oblique,  Latissimus  dorsi, 
spermatic  cord,  and  external  ring.  By  its  internal  surface^  with  the  Transversalis 
muscle,  fascia  transversalis,  internal  ring,  and  spermatic  cord.  Its  lower  border 
forms, the  upper  boundary  of  the  spermatic  canal. 

Diutdion.  The  Internal  obUque  should  now  be  detached  in  order  to  expose  the  Trans- 
versalis muscle  beneath.  This  may  be  effected  by  dividing  the  muscle,  above,  at  its 
attachment  to  the  ribs ;  below,  at  its  connexion  with  Poupart's  ligament  and  the  crest  of 
the  ihum ;  and  behind,  by  a  vertical  incision  extending  from  the  last  rib  to  the  crest  of 
the  ilium.  The  muscle  should  previously  be  made  tense  by  drawing  upon  it  with  the 
lingers  of  the  left  hand,  and  if  its  division  is  carefully  effected,  the  cellular  interval  between 
it  and  the  Transversalis,  as  well  as  the  direction  of  the  fibres  of  the  latter  muscle,  will 
afford  a  clear  guide  to  their  separation ;  along  the  crest  of  the  ilium  the  circumflex  ilii 
vessels  are  interposed  between  them,  and  form  an  important  aid  in  separating  them.  The 
muscle  should  then  be  thrown  forwards  towards  the  linea  alba. 

The  Transversalis  muscle  (fig.  148),  so  called  from  the  direction  of  its  fibres, 
is  the  most  internal  flat  muscle  of  the  abdomen,  being  placed  immediately  beneath 
the  Internal  Oblique.  It  arises  by  fleshy  fibres  from  the  outer  third  of  Poupart's 
ligament,  from  the  inner  lip  of  the  crest  of  the  ilium,  its  anterior  two-thirds,  from 
the  inner  surface  of  the  cartilages  of  the  six  lower  ribs,  interdigitating  with  the 
Diaphragm,  and  by  a  broad  aponeurosis  from  the  spinous  and  transverse  processes 
of  the  lumbar  vertebrae.  The  lower  fibres  curve  downwards,  and  are  inserted  to- 
gether with  those  of  the  Internal  oblique,  into  the  crest  of  the  os  pubis  and  pec- 
tineal line,  forming  what  was  before  mentioned  as  tlie  conjoined  tendon  of  these 
muscles.  Throughout  the  rest  of  its  extent  the  fibres  pass  horizontally  inwards, 
and  near  the  outer  margin  of  the  Rectus,  terminate  in  an  aponeurosis,  which  is  in- 
serted into  the  linea  alba;  its  upper  three-fourths  passing  behind  the  Rectus 
muscle,  blending  with  the  posterior  lamella  of  the  Internal  oblique;  its  lower 
fourth  passing  in  front  of  the  Rectus. 

Relations,  By  its  external  surfacCy  with  the  Internal  oblique,  the  inner  sur- 
faces of  the  lower  ribs,  and  Internal  intercostal  muscles.  By  its  internal  surface^ 
it  is  lined  by  the  fascia  transversalis,  which  separates  it  from  the  peritoneum.  Its 
lower  border  forms  the  upper  boundary  of  the  spermatic  canal. 

Lumbar  Fascia  (fig.  149).  The  vertebral  aponeurosis  of  the  Transversalis  divides 
into  three  layers,  an  anterior,  very  thin,  which  is  attached  to  the  front  part  of 
the  apices  of  the  transverse  processes  of  the  lumbar  vertebrae,  and,  above,  to  the 
lower  margin  of  the  last  rib,  forming  the  ligamentum  arcuatum  externum;  a  mid- 
dle layer,  much  stronger,  which  is  attached  to  the  apices  of  the  transverse  processes; 
and  a  posterior  layer,  attached  to  the  apices  of  the  spinous  processes.  Between  the 
anterior  and  middle  layers  is  situated  the  Quadratus  lumborum,  between  the  middle 
and  posterior,  the  Erector  spinse.  The  posterior  lamella  of  this  aponeurosis 
receives  the  attachment  of  the  Internal  oblique;  it  is  also  blended  with  the  apo- 
neurosis of  the  Serratus  posticus  inferior  and  with  that  of  the  Latissimus  dorsi, 
forming  the  Lumbar  fascia;  the  two  anterior  layers  are  connected  solely  with  the 
Transversalis. 

Dissection.  To  expose  the  Rectus  muscle,  its  sheath  should  be  opened  by  a  vertical  inci- 
sion extending  from  the  margin  of  the  thorax  to  the  pubes,  the  two  portions  should  then 
be  reflected  from  the  surface  of  the  muscle,  which  is  easily  effected,  excepting  at  the  lineaB 
transversse,  where  so  close  an  adhesion  exists,  that  the  greatest  care  is  requisite  in  8ep»* 
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rating  them.  The  onter  edge  of  the  muacte  should  now  be  raised,  when  the  poateri<R' 
layer  of  the  sheath  will  be  seen.  B;  dividiug  the  muscle  in  the  centre,  and  taming  ite 
lover  part  downwards,  the  point  where  the  poateriar  wail  of  the  sheath  terminated  in  a 
thin  curved  margin  will  be  seen. 

The  RectHt  Abdamimi  is  a  long,  flat  muecle,  which  extends  klong  the  whole 
length  of  the  anterior  wall  of  the  abdomen,  being  separated  from  its  fellow  of  the 
opposite  side  by  the  linea  alba.  It  is  mach  broader  above  than  below,  and 
arises  by  two  tendons,  the  external  or  larger  being  attached  to  the  crest  of  the 

14S. — The  Transversalis,  Itectus,  and  Pj-ramidalia  Muscles. 


OB  pubis;  the  internal,  smaller  portion,  interlacing  with  its  fellow  of  ihe  <^pwite 
Bide,  and  Iwing  connected  with  the  ligaments  covering  the  symphysis  pubis.  The 
ftbrcB  aacL'nd  vertically  upwards,  and  the  muscle  becoming  broader  and  thinner 
at  its  upper  part,  is  inserted  by  three  portions  of  unequal  size  into  the  culilages 
of  the  fifth,  sixth,  and  seventh  ribs.  Some  fibres  are  also  occasionally  eminerted 
-with  the  coBto-xiphoid  ligaments,  and  side  of  the  eneiform  cartilage. 
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The  Rectus  muscle  is  traversed  by  a  series  of  tendinous  intersections,  which 
varj  from  two  to  five  in  number,  and  have  received  the  name  iinese  transversaB. 
One  of  these  is  usually  situated  opposite  the  umbilicus,  and  two  above  that  point; 
of  these,  one  corresponds  to  the  ensiform  cartilage,  and  the  other,  to  the  interval 
between  the  ensiform  cartilage  und  the  umbilicus;  there  is  occasionally  one  below 
the  umbilicus.  These  intersections  pass  transversely  or  obliquely  across  the  mus- 
cle in  a  zigzag  course;  they  rarely  extend  completely  through  its  substance,  some- 
times pass  only  half  way  across  it,  and  are  intimately  adherent  to  the  sheath  in 
which  the  muscle  is  enclosed. 

The  Rectus  is  enclosed  in  a  sheath  (fig.  149)  formed  by  the  aponeuroses  of  the 
Oblique  and  Transversalis  muscles,  which  are  arranged  in  the  following  manner. 
When  the  aponeurosis  of  the  Internal  oblique  arrives  at  the  margin  of  the  Rectus, 
it  divides  into  two  lamellae,  one  of  which  passes  in  front  of  the  Rectus,  blending 
with  the  aponeurosis  of  the  External  oblique;  the  other,  behind  it,  blending  with 
the  aponeurosis  of  the  Transversalis;  and  these,  joining  again  at  its  inner  border, 
are  inserted  into  the  linea  alba.     This  arrangement  of  the  fascias  exists  along  the 

149.— A  Trans  verse  Section  of  the  Abdomen  in  the  Lumbar  Region. 


upper  three-fourths  of  this  muscle;  at  the  commencement  of  the  lower  fourth, 
the  posterior  wall  of  the  sheath  terminates  in  a  thin  curved  margin,  the  concavity 
of  which  looks  downwards  towards  the  pubes;  the  aponeuroses  of  all  three 
muscles  passing  in  front  of  the  Rectus  without  any  separation.  The  Rectus 
muscle  in  the  situation  where  its  sheath  is  deficient,  is  separated  from  the  perito- 
neum by  the  transversalis  fascia. 

The  Pyramidali$  b  a  small  muscle,  triangular  in  form,  situated  at  the  lower 
part  of  the  abdomen,  one  on  each  side  of  the  linea  alba.  It  arises  by  tendinous 
fibres  from  the  front  of  the  os  pubis  and  anterior  pubic  ligament;  the  fieshy  portion 
of  the  muscle  passes  upwards,  diminishing  in  size  as  it  ascends,  and  terminates  by 
a  pointed  extremity,  which  is  inserted  into  the  linea  alba,  midway  between  the 
umbilicus  and  the  os  pubis.  It  rests  against  the  lower  part  of  the  front  of  the  Rec- 
tus, and  is  contained  in  the  same  sheath  with  that  muscle.  This  muscle  is  some- 
times found  wanting  on  one  or  both  sides;  the  lower  end  of  the  Rectus  then 
becomes  proportionally  increased  in  size.  Occasionally  it  has  been  found  double 
on  one  side,  or  the  muscles  of  the  two  sides  are  of  unequal  size.  Sometimes  its 
length  exceeds  that  stated  above. 

The  Quadratus  Lumborum  is  situated  in  the  lumbar  region  of  the .  spine, 
it  is  irregularly  quadrilateral  in  shape,  broader  below  than  above,  and  consists 
of  two  portions.  One  portion  arises  by  aponeurotic  fibres  from  the  ilio- 
lumbar ligtunent,  and  the  adjacent  portion  of  the  crest  of  the  ilium  for  about  two 


236  MUSCLES  AND  FASCLE. 

inches,  and  is  inserted  into  the  lower  border  of  the  last  rib,  about  half  its  length, 
and  bj  four  small  tendons,  into  the  apices  of  the  transverse  processes  of  the  third, 
fourth,  and  fifth  lumbar  vertebne.  The  other  portion  of  the  muscle,  situated 
anterior  to  the  preceding,  arises  from  the  upper  borders  of  the  transverse  processes 
of  the  third,  fourth,  and  fifth  lumbar  vertebras,  and  is  inserted  into  the  lower  margin 
of  the  last  rib.  The  Quadratus  lumborum  is  contained  in  a  sheath  formed  bj 
the  anterior  and  middle  lamellas  of  the  vertebral  aponeurosis  of  the  Transversalis. 

Nerves,  All  the  abdominal  muscles  are  supplied  hj  the  lower  intercostal,  ilio- 
hjpo-gastric,  and  ilio-inguinal  nerves,  excepting  the  Quadratus  lumborum,  which 
receives  filaments  from  the  anterior  primary  branches  of  the  lumbar  nerves. 

In  the  description  of  the  abdominal  muscles,  mention  has  frequently  been  made 
of  the  linea  alba,  linese  semilunares,  line®  transversa^;  when  the  dissection  of  these 
muscles  is  completed,  these  structures  should  be  examined. 

The  Linea  Alba  is  a  tendinous  raphe  or  cord  seen  along  the  middle  line  of  the 
abdomen,  extending  from  the  ensiform  cartilage  to  the  symphysis  pubis.  It  is 
placed  between  the  inner  borders  of  the  Recti  muscles,  and  formed  by  the  blending 
of  the  anterior  aponeuroses  of  the  Oblique  and  Transversalis  muscles.  It  is  nar- 
row below,  corresponding  to  the  narrow  interval  existing  between  the  Recti,  but 
broader  above,  as  these  muscles  diverge  from  one  another  in  their  ascent,  be- 
coming of  considerable  breadth  after  great  distension  of  the  abdomen  from  preg- 
nancy or  ascites.  It  presents  numerous  apertures  for  the  passage  of  vessels  and 
nerves;  the  largest  of  these  is  the  umbilicus,  which  in  the  foetus  transmits  the 
umbilical  vessels,  but  in  the  adult  is  obliterated,  the  cicatrix  being  stronger  than 
the  neighbouring  parts;  hence  the  occurrence  of  umbilical  hernia  in  the  adult 
above  the  umbilicus,  whilst  in  the  foetus  it  occurs  at  the  umbilicus.  The 
linea  alba  is  in  relation,  in  front,  with  the  integument  to  which  it  is  adherent, 
especially  at  the  umbilicus;  behind,  it  is  separated  from  the  peritoneum  by  the 
transversalis  fascia;  and  below,  by  the  urachus,  and  the  bladder,  when  that  organ 
is  distended. 

The  Linea  Semilunares  are  two  curved  tendinous  lines,  placed  one  on  each 
side  of,  and  a  little  external  to  the  linea  alba.  Each  extends  from  the  cartilage  of 
the  eighth  rib  to  the  pubes,  and  corresponds  with  the  outer  border  of  the  Rectus 
muscle.  They  are  formed  by  the  aponeurosis  of  the  Internal  oblique  at  its  point 
of  division  to  enclose  the  Rectus. 

The  Linea  Transversa  are  three  or  four  narrow  transverse  lines  which  inter- 
sect the  Rectus  muscle  as  already  mentioned,  they  connect  the  lineas  semilunares 
with  the  linea  alba. 

Actions,  The  abdominal  muscles  perform  a  three-fold  action. 

When  the  pelvis  and  thorax  are  fixed,  they  can  compress  the  abdominal  viscera, 
by  constricting  the  cavity  of  the  abdomen,  in  which  action  they  are  materially 
assisted  by  the  descent  of  the  diaphragm.  By  these  means,  the  foetus  is  expelled 
from  the  uterus,  the  faeces  from  the  rectum,  the  urine  from  the  bladder,  and  the 
ingesta  from  the  stomach  in  vomiting. 

If  the  spine  be  fixed,  these  muscles  compress  the  lower  part  of  the  thorax,  ma- 
terially assisting  in  the  process  of  expiration.  If  the  spine  be  not  fixed,  the  thorax 
is  bent  directly  forward,  if  the  muscles  of  both  sides  act,  or  to  either  side  if  they  act 
alternately,  rotation  of  the  trunk  at  the  same  time  taking  place  to  the  opposite  side. 

If  the  thorax  be  fixed,  these  muscles  act  upon  the  pelvis,  as  in  climbing,  when 
the  pelvis  is  drawn  directly  upwards,  or  to  one  or  the  other  side.  The  Recti 
muscles  may  draw  the  pelvis  forwards,  and  fiex  it  upon  the  vertebral  column.  The 
Pyramidales  are  tensors  of  the  linea  alba. 

Muscles  and  Fascub  op  the  Thorax. 

The  muscles  exclusively  connected  with  the  bones  in  this  region  are  few  in 
number.     They  are  the 

Intercostales  Extemi.  Infra-Costales. 

Intercostales  Intemi.  Triangularis  Stemi. 

Levatores  Costarum. 
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Intercostal  Fascia.  A  thin  but  firm  layer  of  fascia  covers  the  outer  surface  of 
the  External  intercostal  and  the  inner  surface  of  the  Internal  intercostal  muscles; 
and  a  third  layer,  more  delicate,  is  interposed  between  these  two  planes  of  mus- 
cular fibres.  These  are  the  intercostal  fascise;  they  are  best  marked  in  those 
situations  where  the  muscular  fibres  are  deficient,  as  between  the  External  inter- 
costal muscles  and  sternum,  in  front;  and  between  the  Internal  intercostals  and 
spine,  behind. 

The  Intercostal  Muscles  are  two  thin  planes  of  muscular  and  tendinous  struc- 
ture, placed  one  over  the  other,  filling  up  the  intercostal  spaces,  and  being  directed 
obliquely  between  the  margins  of  the  adjacent  ribs.  These  two  planes  have  re- 
ceived the  name  'external'  and  'internal,'  from  the  position  they  bear  to  one  an- 
other. 

The  External  Intercostals  are  eleven  in  number  on  each  side,  being  attached  to 
the  adjacent  margins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of  the 
ribs,  behind,  to  the  commencement  of  the  cartilages  of  the  ribs,  in  front,  where 
they  terminate  in  a  thin  membranous  aponeurosis,  which  is  continued  forwards  to 
the  sternum.  They  arise  from  the  outer  lip  of  the  groove  on  the  lower  border  of 
each  rib,  and  are  inserted  into  the  upper  border  of  the  rib  below.  In  the  two 
lowest  spaces  they  extend  to  the  end  of  the  ribs.  .  Their  fibres  are  directed 
obliquely  downwards  and  forwards,  in  a  similar  direction  with  those  of  the  Exter- 
nal oblique  muscle  of  the  abdomen.  They  are  thicker  than  the  Internal  inter- 
costals. 

Relations,  The  External  intercostals,  by  their  outer  surface^  are  covered  by 
the  muscles  which  immediately  invest  the  chest,  viz.,  the  Fectoralis  major  and 
minor,  Serratus  magnus,  Rhomboideus  major,  Serratus  posticus  superior  and  infe- 
rior, Scalenus  posticus,  Sacro-lumbalis  and  Longissimus  dorsi,  Cervicalis  ascendens, 
Transversalis  colli,  Levatores  costarum,  and  the  Obliquus  extemus  abdominis.  By 
their  internal  surface,  they  are  in  relation  with  a  thin  layer  of  fascia,  which 
separates  them  from  the  intercostal  vessels  and  nerve,  the  Internal  intercostal  mus- 
cles, and,  behind,  from  the  pleura. 

The  Internal  Intercostals,  also  eleven  in  number  on  each  side,  are  placed  on 
the  inner  surface  of  the  preceding,  commencing  anteriorly  at  the  sternum,  in  the 
interspaces  between  the  cartilages  of  the  true  ribs,  and  from  the  anterior  extre- 
mities of  the  cartilages  of  the  false  ribs;  and  extend  backwards  as  far  as  the 
angles  of  the  ribs,  where  they  are  continued  to  the  vertebral  column  by  a  thin 
aponeurosis.  They  arise  from  the  inner  lip  of  the  groove  on  the  lower  border  of 
each  rib,  as  well  as  from  the  corresponding  costal  cartilage,  and  are  inserted  into 
the  upper  border  of  the  rib  below.  Their  fibres  are  directed  obliquely  downwards 
and  backwards,  decussating  with  the  fibres  of  the  preceding. 

Relations.  By  their  external  surface,  with  the  External  intercostals,  and  the 
intercostal  vessels  and  nerves.  By  their  internal  surface,  with  the  pleura  costalis. 
Triangularis  stemi,  and  Diaphragm. 

The  Intercostal  muscles  consist  of  muscular  and  tendinous  fibres,  the  latter 
being  long  and  more  numerous  than  the  former;  hence  these  spaces  present  very 
considerable  strength,  to  which  their  crossing  materially  contributes. 

The  Infra' Costales  consist  of  muscular  and  aponeurotic  fasciculi,  which  vary 
in  number  and  length;  they  arise  from  the  inner  surface  of  one  rib,  and  are  in- 
Mrted  into  the  inner  surface  of  the  first,  second,  or  third  rib  below.  Their  direc- 
tion is  most  usually  oblique,  like  the  Internal  intercostals.  They  are  most  frequent 
between  the  lower  ribs. 

The  Triangularis  Stemi  is  a  thin  plane  of  muscular  and  tendinous  fibres, 
situated  upon  the  inner  wall  of  the  front  of  the  chest.  It  arises  from  the  lower 
part  of  the  side  of  the  sternum,  from  the  inner  surface  of  the  ensiform  cartilage, 
and  from  the  sternal  ends  of  the  costal  cartilages  of  the  three  or  four  lower  true 
ribs.  Its  fibres  diverge  upwards  and  outwards,  to  be  inserted  by  fieshy  digitations 
into  the  lower  border  and  inner  surfaces  of  the  costal  cartilages  of  the  second, 
third,  fourth,  and  fifth  ribs.     The  lowest  fibres  of  this  muscle  are  horizontal  in 
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their  direction,  and  continnous  with  those  of  the  Transvcrsalis;  those  which  suc- 
ceed are  oblique',  whilst  the  superior  fibres  are  almost  vertical.  This  muscle  varies 
much  in  its  attachment,  not  only  in  different  bodies,  but  on  opposite  sides  of  the 
same  body. 

Relations,  In  front  with  the  sternum,  ensiform  cartilage,  the  costal  cartilages, 
the  Internal  intercostal  muscles,  and  internal  mammary  vessels.  Behind^  with 
the  pleura,  pericardium,  and  anterior  mediastinum. 

The  Levatores  Costarum,  twelve  in  number  on  each  side^  are  small  tendinous 
and  fleshy  bundles,  which  arise  from  the  extremities  of  the  transverse  processes 
of  the  dorsal  vertebrse,  and  passing  obliquely  downwards  and  outwards,  are  in- 
serted into  the  upper  rough  surface  of  the  rib  below  them,  between  the  tubercle 
and  the  angle.  That  for  the  first  rib  arises  from  the  transverse  process  of  the  last 
cervical  vertebra,  and  that  for  the  last  from  the  eleventh  dorsal.  The  Inferior 
levatores  divide  into  two  parts,  one  being  inserted  as  above  described,  the  other 
fasciculus  passing  downwards  to  the  second  rib  below  their  origin;  thus  each  of 
the  lower  ribs  receives  fibres  from  the  transverse  processes  of  two  vertebras. 

Nerves,  The  muscles  of  this  group  are  supplied  by  the  intercostal  nerves. 

Actions,  The  Intercostals  are  the  chief  agents  in  the  movement  of  the  ribs  in 
ordinary  respiration.  The  External  intercostals  raise  the  ribs,  especially  their  fore 
part,  and  so  increase  the  capacity  of  the  chest  from  before  backwards;  at  the  same 
time  they  evert  their  lower  borders,  and  so  enlarge  the  thoracic  cavity  transversely. 
The  Internal  intercostals,  at  the  side  of  the  thorax,  depress  the  ribs,  and  invert 
their  lower  borders,  and  so  diminish  the  thoracic  cavity;  but  at  the  fore  part  of 
the  chest  these  muscles  assist  the  External  intercostals  in  raising  the  cartilages. 
The  Levatores  Costarum  assist  the  external  intercostals  in  raising  the  ribs.  The 
Triangularis  stemi  draws  down  the  costal  cartilages;  it  is  therefore  an  expiratory 
muscle. 

Diaphragmatic  Region. 

Diaphragm. 

The  Diaphragm  {Aia^pdaam^  to  separate  two  parts)  (fig.  150)  is  a  thin  mus- 
culo-fibrous  septum,  placed  obliquely  at  the  junction  of  the  upper  with  the  lower 
two-thirds  of  the  trunk,  and  separating  the  thorax  from  the  abdomen,  forming  the 
floor  of  the  former  cavity  and  the  roof  of  the  latter.  It  is  elliptical,  its  longest 
diameter  being  from  side  to  side,  somewhat  fan-shaped,  the  broad  elliptical  portion 
being  horizontal,  the  narrow  part,  which  represents  the  handle,  being  vertical,  and 
joined  at  right  angles  with  the  former.  It  is  from  this  circumstance  that  some 
anatomists  describe  it  as  consisting  of  two  portions,  the  upper  or  great  muscle  of 
the  diaphragm,  and  the  lower  or  lesser  muscle.  This  muscle  arises  from  the 
whole  of  the  internal  circumference  of  the  thorax,  being  attached,  in  front,  by 
fleshy  fibres  to  the  ensiform  cartilage;  on  either  side,  to  the  inner  surface  of  the 
cartilages  and  bony  portions  of  the  six  or  seven  inferior  ribs,  interdigitating  with 
the  Transversalis;  and  behind,  to  the  ligamentum  arcuatum  externum  and  in- 
ternum. The  fibres  from  these  sources  vary  in  length;  those  arising  from  the 
ensiform  appendix  are  very  short  and  occasionally  aponeurotic;  but  those  from  the 
ligamenta  arcuata,  and  more  especially  those  from  the  ribs  at  the  side  of  the 
chest,  are  the  longest,  describe  well  marked  curves  as  they  ascend,  forming  an 
arch  on  each  side  with  the  concavity  downwards,  this  concavity  being  deeper  on 
the  right  than  on  the  left  side.  These  fibres  converge,  to  be  inserted  into  the 
circumference  of  the  central  tendon.  Between  the  sides  of  the  muscular  slip 
from  the  ensiform  appendix  and  the  cartilage  of  the  adjoining  rib,  the  fibres  of  the 
diaphragm  are  deficient,  the  interval  being  filled  by  areolar  tissue,  covered  on  the 
thoracic  side  by  the  pleurae,  on  the  abdominal  by  the  peritoneum.  This  is,  con- 
sequently, a  weak  point,  and  a  portion  of  the  contents  of  the  abdomen  may  pro- 
trude into  the  chest,  forming  phrenic  or  diaphragmatic  hernia,  or  a  collection  of 
pus  in  the  mediastinum  may  descend  through  it  so  as  to  point  at  the  epigastriuin. 
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and  Latissimus  dorsi,  on  the  inner  side,  and  from  the  Deltoid,  externally.  On 
either  side  it  gives  off  a  strong  intermuscular  septum,  which  is  attached  to  the 
condyloid  ridge  and  condyles  on  either  side  of  the  humerus.  These  septa  serve 
to  separate  the  muscles  of  the  anterior,  from  those  of  the  posterior  brachial  region. 
The  external  intermuscular  septum  extends  from  the  lower  part  of  the  anterior 
bicipital  ridge,  along  the  external  condyloid  ridge,  to  the  outer  condyle;  it  is 
blended  with  the  tendon  of  the  Deltoid;  gives  attachment  to  the  Triceps  behind, 
to  the  Brachialis  anticus,  Supinator  longus,  and  Extensor  carpus  radialis  longior, 
in  front;  and  is  perforated  by  the  musculo-spiral  nerve,  and  superior  profunda 
artery.  The  internal  intermuscular  septum,  thicker  than  the  preceding,  extends 
from  the  lower  part  of  the  posterior  bicipital  groove  below  the  Teres  major,  along 
the  internal  condyloid  ridge  to  the  inner  condyle;  it  is  blended  with  the  tendon  of 
the  Coraco-brachialis,  and  affords  attachment  to  the  Triceps,  behind,  and  the 
Brachialis  anticus,  in  front.  It  is  perforated  by  the  ulnar  nerve,  and  the  inferior 
profunda  and  anastomotic  arteries.  At  the  elbow  the  deep  fascia  takes  attachment 
to  all  the  prominent  points  around  this  joint,  and  is  continuous  with  the  fascia  of 
the  fore-arm.  On  the  removal  of  this  fascia  the  muscles  of  the  anterior  humeral 
region  are  exposed. 

The  Cor  aco' Brachialis  J  the  smallest  of  the  three  muscles  in  this  region,  is 
situated  at  the  upper  and  inner  part  of  the  arm.  It  arises  from  the  apex  of  the 
coracoid  process  of  the  scapula,  in  common  with  the  short  head  of  the  biceps,  and 
from  the  inter-muscular  septum  between  these  two  muscles;  the  fibres  pass  down- 
wards, backwards,  and  a  little  outwards,  to  be  inserted  by  means  of  a  flat  tendon 
into  a  rough  line  at  the  middle  of  the  inner  side  of  the  shaft  of  the  humerus.  It 
is  perforated  by  the  musculo-cutaneous  nerve.  The  inner  border  of  this  muscle 
forms  a  guide  to  the  performance  of  the  operation  of  tying  the  brachial  artery  in 
the  upper  part  of  its  course. 

Relations.  By  its  anterior  surface,  with  the  Deltoid  and  Pectoralis  major  above, 
at  its  insertion  it  is  crossed  by  the  brachial  artery.  By  its  posterior  surface,  with 
the  tendons  of  the  Subscapularis,  Latissimus  dorsi,  and  Teres  major,  the  short  head 
of  the  Triceps,  the  humerus,  and  the  anterior  circumflex  vessels.  By  its  inner 
border,  with  the  brachial  artery,  and  the  median  and  musculo-cutaneous  nerves. 
By  its  outer  border,  with  the  short  head  of  the  Biceps  and  Brachialis  anticus. 

The  Biceps  is  a  long  fusiform  muscle,  situated  along  the  anterior  aspect  of  the 
arm  its  entire  length,  and  divided  above  into  two  portions  or  heads,  from  which 
circumstance  it  has  received  its  name.  Its  internal  or  short  head  arises  by  a  thick 
flattened  tendon  from  the  apex  of  the  coracoid  process  of  the  scapula,  in  common 
with  the  Coraco-brachialis,  The  external  or  long  head,  arises  from  the  upper 
margin  of  the  glenoid  cavity  of  the  scapula,  by  a  long  rounded  tendon,  which  is 
continuous  with  the  glenoid  ligament.  This  tendon  passes  across  the  head  of  the 
humerus,  being  enclosed  in  a  special  sheath  of  the  synovial  membrane  of  the 
shoulder  joint;  it  then  pierces  the  capsular  ligament  at  its  attachment  to  the 
humerus,  and  descends  in  the  bicipital  groove  which  separates  the  two  tuberosities 
in  which  it  is  retained  by  a  sort  of  fibrous  bridge.  The  fibres  from  this  tendon 
form  a  rounded  belly,  which  about  the  middle  of  the  arm  joins  with  the  short 
portion  of  the  muscle.  The  belly  of  the  muscle,  narrow  and  somewhat  flattened, 
terminates  above  the  elbow  in  a  flattened  tendon,  which  is  inserted  into  the 
posterior  part  of  the  tuberosity  of  the  radius,  a  synovial  bursa  being  interposed 
between  the  tendon  and  the  anterior  part  of  the  tuberosity.  The  tendon  of  this 
muscle  is  thin  and  broad;  as  it  approaches  the  radius  it  becomes  narrowed  and 
twisted  upon  itself,  being  applied  by  a  flat  surface  to  the  posterior  part  of  the 
tuberosity,  and  opposite  the  bend  of  the  elbow  gives  off,  from  its  inner  side,  a 
broad  aponeurosis,  which  passes  obliquely  downwards  and  inwards  across  the 
brachial  artery,  and  is  continuous  with  the  fascia  of  the  fore-arm.  The  inner 
border  of  this  muscle  forms  a  guide  to  the  performance  of  the  operation  of  tying 
the  brachial  artery  in  the  middle  of  the  arm. 

Relations,  Its  anterior  surface  is  overlapped  above  by  the  Pectoralis  major  and 
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the  tendinous  centre.  The  most  anterior  and  larger  of  these  fasciculi  is  formed  by 
the  right  crus. 

The  Central  or  Cordiform  Tendon  of  the  Diaphragm  is  a  thin  tendinous  aponeu- 
rosis, situated  at  the  centre  of  the  vault  of  this  muscle,  immediately  beneath  the 
pericardium,  with  which  its  circumference  is  blended  in  adults.  It  is  shaped 
somewhat  like  a  trefoil  leaf,  consisting  of  three  divisions,  or  leaflets,  separated 
from  one  another  by  slight  indentations.  The  right  leaflet  is  the  largest;  the 
middle  one,  directed  towards  the  ensiform  cartilage,  the  next  in  size;  and  the  left 
the  smallest.  In  structure,  it  is  composed  of  several  planes  of  fibres,  which  inter- 
sect one  another  at  various  angles,  and  unite  into  straight  or  curved  bundles,  an 
arrangement  which  aflbrds  additional  strength  to  the  tendon. 

The  Openings  connected  with  the  Diaphragm  are  three  large  and  several 
smaller  apertures.  The  former  are  the  aortic,  oesophageal,  and  the  opening  for 
the  vena  cava. 

The  Aortic  Opening  is  the  lowest  and  the  most  posterior  of  the  three  large 
apertures  connected  with  this  muscle.  It  is  situated  in  the  middle  line,  im- 
mediately in  front  of  the  bodies  of  the  vertebrae.  It  is  an  osseo-aponeurotic 
aperture,  formed  by  a  tendinous  arch  thrown  across  the  front  of  the  bodies  of  the 
vertebrae,  from  the  crus  on  one  side  to  that  on  the  other,  and  transmits  the  aorta, 
vena  azygos  major,  thoracic  duct,  and  occasionally  the  left  sympathetic  nerve. 

The  (Esophageal  Opening^  elliptical  in  form,  muscular  in  structure,  and  formed 
by  the  two  crura,  is  placed  higher,  and,  at  the  same  time,  anterior,  and  a  little  to 
the  left  of  the  preceding.  It  transmits  the  oesophagus  and  pneumogastric  nerves. 
The  anterior  margin  of  this  aperture  is  occasionally  tendinous,  being  formed  by 
the  margin  of  the  central  tendon. 

The  Opening  for  the  Vena  Cava  is  situated  the  highest;  it  is  quadrilateral  in 
form,  tendinous  in  structure,  and  placed  at  the  junction  of  the  right  and  middle 
leaflets  of  the  central  tendon,  its  margins  being  bounded  by  four  bundles  of  tendi- 
nous fibres,  which  meet  at  right  angles. 

The  Right  Crus  transmits  the  sympathetic  and  the  greater  and  lesser  splanchnic 
nerves  of  the  right  side;  the  left  cruSy  the  greater  and  lesser  splanchnic  nerves  of 
the  left  side,  and  the  vena  azygos  minor. 

The  Serous  Membranes  in  relation  with  the  Diaphragm  are  four  in  number; 
three  lining  its  upper  or  thoracic  surface,  one  its  abdominal.  The  three  serous 
membranes  on  its  upper  surface  are  the  pleura  on  either  side,  and  the  serous  layer 
of  the  pericardium,  which  covers  the  upper  surface  of  the  tendinous  centre.  The 
serous  membrane  covering  its  under  surface  is  a  portion  of  the  general  peritoneal 
membrane  of  the  abdominal  cavity. 

Peculiarities,  The  portion  of  the  muscle  described  as  arising  from  the  last  rib  is 
occasionally  aponeurotic  in  structure.  The  sternal  attachment  of  the  muscle  is 
sometimes  partially  or  entirely  deficient. 

Relations.  Its  upper  or  thoracic  surface  is  convex  on  each  side,  and  corresponds 
with  the  pleura  and  lungs,  more  flattened  at  the  centre  where  it  supports  the  heart. 
The  convexity  of  this  surface  is  greater  on  the  right  than  on  the  left  side,  reaching 
in  the  former  situation  as  high  as  the  junction  of  the  fifth  rib  with  the  sternum, 
and  in  the  latter  as  high  as  the  sixth  rib.  It  reaches  much  higher  in  the  foetus 
than  in  the  adult. 

Its  under  or  abdominal  surface  is  concave,  more  so  on  the  right  side,  where  it 
is  in  relation  with  the  convex  surface  of  the  liver,  than  on  the  left,  where  it  cor- 
responds to  the  spleen  and  great  end  of  the  stomach  behind;  it  is  also  in  relation 
with  the  kidneys,  supra-renal  capsules,  transverse  portion  of  the  duodenum,  pan- 
creas, and  the  solar  plexus. 

Nerves,  The  Diaphragm  is  supplied  by  the  phrenic  nerves. 

Actions,  The  Diaphragm  is  the  most  important  inspiratory  muscle,  being  the 
only  one  brought  into  action  in  tranquil  respiration.  During  inspiration^  when 
the  fibres  of  the  Diaphragm  contract,  the  muscle  descends,  forming  an  inclined 
plane,  which  extends  from  the  enniform  cartilage  to  the  tenth  rib.     During  this 
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portion  of  the  muscle  are  directed,  some  downwards  to  the  olecranon,  whilst  others 
converge  to  the  common  tendon  of  insertion. 

The  common  tendon  of  the  Triceps  commences  about  the  middle  of  the  back 
part  of  the  muscle:  it  consists  of  two  aponeurotic  laminae,  one  of  which  is  sub« 
cutaneous,  and  covers  the  posterior  surface  of  the  muscle  for  the  lower  half  of  its 
extent;  the  other  layer  is  more  deeply  seated  in  the  substance  of  the  muscle:  after 
receiving  the  attachment  of  the  muscular  fibres,  they  join  together  immediately 
above  the  elbow,  and  are  inserted  into  the  posterior  part  of  the  upper  surface  of 
the  olecranon  process,  a  small  bursa,  occasionally  multilocular,  being  mterposed 
between  the  tendon  and  the  front  of  this  surface. 

The  long  head  of  the  Triceps  passes  between  the  Teres  minor  and  Teres  major, 
dividing  the  triangular  space  between  these  two  muscles  and  the  humerus  into  two 
smaller  spaces,  one  triangular,  the  other  quadrangular  {i^g,  154).  The  triangular 
space  transmits  the  dorsalis  scapulae  artery  and  veins,  being  bounded  by  the  Teres 
minor  above,  the  Teres  major  below,  and  the  scapular  head  of  the  Triceps  ex- 
ternally: the  quadrangular  space  transmits  the  posterior  circumflex  vessels  and 
nerve;  it  is  bounded  by  the  Teres  minor  above,  the  Teres  major  below,  the  sca- 
pular head  of  the  Triceps  internally,  and  the  humerus  externally. 

Relations.  By  its  posterior  surface^  with  the  integument,  superficial  and  deep 
fasciae,  and  integument.  By  its  anterior  surface^  with  the  humerus,  musculo- 
spiral  nerve,  superior  profunda  artery,  and  back  part  of  the  elbow -joint.  Its 
middle  or  long  head  is  in  relation,  behind,  with  the  Deltoid  and  Teres  minor;  in 
front,  with  the  Subscapularis,  Latissimus  dorsi,  and  Teres  major. 

Suhanconeus.  This  is  a  small  muscle,  distinct  from  the  Triceps,  and  analogous 
to  the  Subcrureus  in  the  lower  limb.  It  may  be  exposed  by  removing  the  Triceps 
from  the  lower  part  of  the  humerus.  It  consists  of  one  or  two  slender  fasciculi, 
which  arise  from  the  humerus,  immediately  above  the  olecranon  fossa,  and  are 
inserted  into  the  posterior  ligament  of  the  elbow-joint. 

Nerves,  The  Triceps  and  Subanconeus  are  supplied  by  the  musculo-spiral 
nerve. 

Actions,  The  Triceps  is  the  great  Extensor  muscle  of  the  fore-arm;  when  the 
fore-arm  is  fiexed,  serving  to  draw  it  into  a  right  line  with  the  arm.  It  is  the 
direct  antagonist  of  the  Biceps  and  Brachialis  anticus.  When  the  arm  is  extended, 
the  long  head  of  this  muscle  may  assist  the  Teres  major  and  Latissimus  dorsi  in 
drawing  the  humerus  backwards.  The  long  head  of  the  Triceps  protects  the 
under  part  of  the  shoulder-joint,  and  prevents  displacement  of  the  head  of  the 
humerus  downwards  and  backwards. 

Muscles  op  the  Fore-akm. 

Dissection,  To  dissect  the  fore-arm,  place  the  limb  in  the  position  indicated  in  fig.  151 ; 
make  a  vertical  incision  along  the  miadle  line  from  the  eloow  to  the  wrist,  and  connect 
each  extremity  with  a  transverse  incision ;  the  flaps  of  integument  being  removed,  the 
fascia  of  the  fore-arm  is  exposed. 

The  Deep  Fascia  of  the  fore-arm,  continuous  above  with  that  enclosing  the  arm, 
is  a  dense  highly  glistening  aponeurotic  investment,  which  forms  a  general  sheath 
enclosing  all  the  muscles  in  this  region;  it  is  attached  behind  to  the  olecranon  and 
posterior  border  of  the  ulna,  and  gives  off*  from  its  inner  surface  numerous  inter- 
muscular septa,  which  enclose  each  muscle  separately.  It  consists  of  circular  and 
oblique  fibres,  connected  together  at  right  angles  by  numerous  vertical  fibres.  It 
is  much  thicker  on  the  dorsal  than  on  the  palmar  surface,  and  at  the  lower  than 
at  the  upper  part  of  the  fore-arm,  and  is  strengthened  by  tendinous  fibres,  derived 
from  the  Brachialis  anticus  and  Biceps  in  front,  and  from  the  Triceps  behind. 
Its  imier  surface  affords  extensive  origin  for  muscular  fibres,  especially  at  the 
upper  part  of  the  inner  and  outer  sides  of  the  fore-arm,  and  forms  the  boundaries 
of  a  series  of  conical-shaped  fibrous  cavities,  in  which  the  muscles  in  this  region 
are  contained.  Besides  the  vertical  septa  separating  each  muscle,  transverse 
septa  are  given  off"  both  on  the  anterior  and  posterior  surfaces  of  the  fore-arm, 
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of  tke  radius,  extending  from  the  tubercle  above,  to  the  insertion  of  the  Pronator 
radii  teres  below.  The  muscular  fibres  pass  vertically  downwards,  forming  a 
broad  and  thick  muscle,  which  divides  into  four  tendons  about  the  middle  of  the 
fore-arm;  as  these  tendons  pass  beneath  the  annular  ligament  into  the  palm  of  the 
hand,  thej  are  arranged  in  pairs,  the  anterior  pair  corresponding  to  the  middle  and 
ring  fingers;  the  posterior  pair  to  the  index  and  little  fingers.  The  tendons 
diverge  from  one  another  as  they  pass  onwards,  and  are  finally  inserted  into  the 
lateral  margins  of  the  second  phalanges,  about  their  centre.  Opposite  the  base  of 
the  first  phalanges,  each  tendon  divides,  so  as  to  leave  a  fissured  interval,  between 
which  passes  one  of  the  tendons  of  the  Flexor  profundus,  and  they  both  enter  an 
osso-aponeurotic  canal,  formed  by  a  strong  fibrous  band  which  arches  across  them, 
and  is  attached  on  each  side  to  the  margins  of  the  phalanges.  The  two  portions 
into  which  the  tendon  of  the  Flexor  sublimis  divides,  so  as  to  admit  of  the  passage 
of  the  deep  fiexor,  expand  somewhat,  and  form  a  grooved  channel  into  which  the 
accompanying  deep  fiexor  tendon  is  received;  the  two  divisions  then  unite,  and 
finally  subdivide  a  second  time  to  be  inserted  into  the  fore  part  usd  sides  of  the 
second  phalanges.  The  tendons  whilst  contained  in  the  fibro-osseous  canals  are 
connected  to  the  phalanges  by  slender  tendinous  filaments,  called  vincula  aeces* 
soria  tendinum.  A  synovial  sheath  invests  the  tendons  as  they  pass  beneath  the 
annular  ligament;  a  similar  membrane  surrounds  each  tendon  as  it  passes  along 
the  phalanges. 

Relations,  In  the  fore-arm.  By  its  anterior  surface^  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles.  By  its  posterior  surface^  with  the  Flexor 
profundus  digitorum,  Flexor  longus  pollicis,  the  ulnar  vessels  usd  nerves,  and  the 
median  nerve.  In  the  hand,  its  tendons  are  in  relation,  in  front,  with  the  palmar 
fascia,  superficial  palmar  arch,  and  the  branches  of  the  median  nerve.  Behind, 
with  the  tendons  of  the  deep  Flexor  and  the  Lumbricales. 

Anterior  Brachial  Region. 

Deep  Layer. 

Flexor  Profundus  Digitorum.  Flexor  Longus  Pollicis. 

Pronator  Quadratus. 

Dissection,  Divide  each  of  the  superficial  muscles  at  its  centre,  and  turn  either  end  aside, 
the  deep  layer  of  muscles,  together  with  the  median  nerve  and  ulnar  artery,  will  then  be 
exposed. 

The  Flexor  Profundus  Digitorum  (perforans)  is  situated  on  the  ulnar  side  of 
the  fore-arm,  immediately  beneath  the  superficial  Flexors.  It  arises  from  the  upper 
two-thirds  of  the  anterior  and  internal  surfaces  of  the  shaft  of  the  ulna,  embracing 
above,  the  insertion  of  the  Brachialis  anticus,  and  extending,  below,  to  within  a 
short  distance  of  the  Pronator  quadratus.  It  also  arises  from  a  depression  on  the 
inner  side  of  the  coronoid  process,  by  an  aponeurosis  from  the  upper  two-thirds  of 
the  posterior  border  of  the  ulna,  and  from  the  ulnar  half  of  the  interosseous  mem- 
brane. The  fibres  from  these  origins  pass  downwards,  forming  a  fleshy  belly  of 
considerable  size,  which  divides  into  four  unequal  portions,  each  of  which  termi- 
nates in  a  tendon  which  passes  beneath  the  annular  ligament  beneath  the  tendons  of 
the  Flexor  sublimis.  Opposite  the  first  phalanges,  the  tendons  pass  between  the 
two  slips  of  the  tendons  of  the  Flexor  sublimis,  and  are  finally  inserted  into  the 
bases  of  tlie  last  phalanges.  The  tendon  of  the  index  finger  is  distinct;  the  rest 
are  connected  together  by  cellular  tissue  and  tendinous  slips,  as  far  as  the  palm  of 
the  hand. 

Four  small  muscles,  the  Lumbricales,  are  connected  with  the  tendons  of  the 
Flexor  profundus  in  the  palm.  They  will  be  described  with  the  muscles  in  that 
region. 

Relations.  By  its  anterior  surfacey  in  the  fore-arm,  with  the  Flexor  sublimis 
digitorum,  the  Flexor  carpi  ulnaris,  the  ulnar  vessels  and  nerve,  and  the  medial 
nerve;  and  in  the   hand,  with  the  tendons  of  the  superficial  Flexor.     By  its 
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poMterior  turfaee,  in  the  fore-        is*-— Front  of  the  Left  Fore-ar 

arm,  with  the  ulna,  the  inter* 

osseous  ligament,  the  Pronator 

quodratus;  and  in  the  hand, 

with  the  In terossei,  Adductor 

polticis,  and  deep  palmar  arch. 

Bj  its  ulnar  border,  with  the 

Flexor  carpi  ulnaris.     B^  its 

radial  border,  with  the  Flexor 

longne  poUtcis,   the  anterior 

interosseoue  arterj  and  nerve 

being  interposed. 

The  Flexor  Longus  Potli- 
cit  is  situated  on  the  radial 
side  of  the  fore-onn,  Ijing  on 
the  same  plane  as  the  prece- 
ding. It  arises  from  the  up- 
per two-thirds  of  the  grooved 
anterior  surface  of  the  shaft 
of  the  radius;  eommenctng, 
above,  immediately  below  the 
taberositj  and  oblique  line, 
and  extending,  below,  to  with- 
in a  short  distance  of  the 
Pronator  quadratus.  It  also 
arises  from  the  adJA^^^nt  part 
of  the  interosseous  membrane, 
and  occasionally  by  a  fleshy 
slip  from  the  inner  side  of  the 
base  of  the  coronoid  process. 
The  fibres  pass  downwards 
and  terminate  in  a  flattened 
tendon,  which  passes  beneath 
the  annular  ligament,  is  then 
lodged  in  the  tnter-space  be- 
tween the  two  heads  of  the 
Flexor  brevis  poll ic is,  and 
entering  a  tendino-osseous  ca- 
nal, similar  to  those  for  the 
other  flexor  tendons,  is  in- 
serted into  the  base  of  the 
last  phalanx  of  the  thumb. 

Relationi.  By  its  anterior 
turfaee,  with  the  Fleior  sub- 
limjs  digitorum.  Flexor  carpi 
radial  is,  Supinator  longus,  and 
radial  vessels.  By  its  poMte- 
rior turfaee,  with  the  radius, 
interosseous  membrane,  and 
Pronator  quadratus.  By  its 
ulnar  border,  with  the  Flexor 
profundus  digitorum,  trom 
which  it  is  separated  by  the 
anterior  interosseous  artery 
aad  nerve. 

The  Pronator  Quadratus 
is  a  small  muscle,  quadrilateral 
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in  form,  extending  transversely  across  the  radius  and  nlna,  immediately  above 
their  carpal  extremities.  It  arises  from  the  oblique  line  on  the  lower  fourth  of 
the  anterior  surface  of  the  shaft  of  the  ulna,  and  the  surface  of  bone  immediately 
below  it;  from  the  internal  border  of  the  ulna;  and  from  a  strong  aponeurosis 
which  covers  the  inner  third  of  the  muscle.  The  fibres  pass  horizontally  out- 
wards, to  be  inserted  into  the  lower  fourth  of  the  anterior  surface  and  external 
border  of  the  shaft  of  the  radius. 

Relations.  By  its  anterior  surface^  with  the  Flexor  profundus  digitorum,  the 
Flexor  longus  pollicis,  Flexor  carpi  radialis,  and  the  radial  and  ulnar  vessels,  and 
ulnar  nerve.  By  its  posterior  surface^  with  the  radius,  ulna,  and  interosseous 
membrane. 

Nerves.  All  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ulnaris,  which  is  supplied  by  the  ulnar.  Of 
the  deep  layer,  the  Flexor  profundus  digitorum  is  supplied  conjointly  by  the 
ulnar  and  anterior  interosseus  nerves,  the  Flexor  longus  pollicis  and  Pronator 
quadratus  by  the  anterior  interosseous  nerve. 

Actions,  These  muscles  act  upon  the  fore-arm,  the  wrist,  and  hand.  Those 
acting  on  the  fore-arm,  are  the  Pronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  ulna,  rendering  the  hand  prone;  when  pronation  has 
been  fully  effected,  the  Pronator  radii  teres  assists  the  other  muscles  in  flexing 
the  fore-arm.  The  flexors  of  the  wrist  are  the  Flexor  carpi  ulnaris  and  radialis; 
and  the  flexors  of  the  phalanges  are  the  Flexor  sublimis  and  Profundus  digitorum; 
the  former  flexing  the  second  phalanges,  and  the  latter  the  last.  The  Flexor  longus 
pollicis  flexes  the  last  phalanx  of  the  thumb.  The  three  latter  muscles,  after  flexing 
the  phalanges  by  continuing  their  action,  act  upon  the  wrist,  assisting  the  ordinary 
flexors  of  this  joint;  and  all  assist  in  flexing  the  fore-arm  upon  the  arm.  The 
Palmaris  longus  is  a  tensor  of  the  palmar  fascia;  when  this  action  has  been  fully 
effected,  it  flexes  the  hand  upon  the  fore-arm. 

Radial  Reqion. 

Supinator  Longus.  Extensor  Carpi  Radialis  Longior. 

Extensor  Carpi  Radialis  Brevier. 

Dissection,  Divide  the  integument  in  the  same  manner  as  in  the  dissection  of  the  ante- 
rior brachial  region ;  and  after  having  examined  the  cutaneous  vessels  and  nerves  and  deep 
fascia,  they  should  be  removed,  when  the  muscles  of  this  region  will  be  exposed.  The 
removal  of  the  fascia  will  be  considerably  facilitated  by  detaching  it  from  below  upwards. 
Great  care  should  be  taken  to  avoid  cutting  across  the  tendons  of  the  musclea  of  the 
thumb. 

The  Supinator  Longus  is  the  most  superficial  muscle  on  the  radial  side  of 
the  fore-arm,  fleshy  for  the  upper  two-thirds  of  its  extent,  tendinous  below.  It 
arises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of  the  humerus, 
and  from  the  external  intermuscular  septum  being  limited  above  by  the  musculo- 
spiral  groove.  The- fibres  descend  on  the  anterior  and  outer  side  of  the  fore-arm, 
and  terminate  in  a  flat  tendon,  which  is  inserted  into  the  base  of  the  styloid  pro- 
cess of  the  radius. 

Relations.  By  its  superficial  surface^  with  the  integument  and  fascia  for  the 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  Extensor  ossis 
metacarpi  pollicis  and  the  Extensor  primi  internodii  pollicis.  By  its  deep  surface^ 
with  the  humerus,  the  Extensor  carpi  radialis  longior  and  brevier,  the  insertion  of 
the  Pronator  radii  teres,  and  the  Supinator  brevis.  By  its  inner  border^  above  tfie 
elbow  with  the  Brachialis  anticus,  the  musculo-spiral  nerve,  and  radial  recurrent 
artery;  and  in  the  fore-arm,  with  the  radial  vessels  and  nerve. 

The  Extensor  Carpi  Radialis  Longior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  fVom  the  lower  third  of  the  external  condyloid  ridge  of  the 
humerus,  immediately  below  the  Supinator  longus,  and  from  the  extemid  inter- 
muscular jBcptum.  The  fibres  pass  downwards,  and  terminate  at  the  upper  third 
of  the  fore-arm  in  a  flat  tendon,  which  runs  along  the  outer  border  of  the  radius, 
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(^PoBtariorSurhceofForearm  Superficial  Uuscles.  beneath  the  extenaor  tendon  B 
of  the  thumb;  it  then  passes 
through  a  groove  common  lo 
it  and  the  Extensor  carpi 
radialis  brevior,  immediateiy 
behind  the  styloid  process; 
and  IB  inserted  into  the  baee 
of  the  metacarpal  bone  of  the 
index  finger,  its  radial  side. 

Relationt.  Bj  ita  superfi- 
cial surface,  with  the  Supi- 
nator longuB  and  fascia  of  the 
fore- arm.  Its  outer  side, 
io  Grossed  obliquely  by  the 
Extensor  ossie  metacarpi  pol- 
ticis  and  the  Extensor  primi 
intemodii  pollicis;  and  at  the 
wrist  by  the  Extensor  secundi 
internodii  pollicis.  By  it« 
deep  surface,  with  the  elbow- 
joint,  the  Extensor  carpi  ra- 
dialis  brevior,  and  back  part 
of  the  wrist. 

The  Extensor  Carpi  Ra- 
dialis  Brevior  is  shorter,  aa 
ita  name  implies,  and  thicker 
than  the  preceding  muscle, 
beneath  which  it  is  placed. 
It  arises  from  the  external 
condyle  of  the  humerus  by  a 
tendon  common  to  it  and  the 
other  extensor  muscles;  from 
the  external  lateral  ligament 
of  the  elbow-joint;  from  a 
strong  aponeurosis  which  co- 
vers its  surface;  and  from  the 
intermnscnlar  Sep  turn  between 
it  and  the  adjacent  muscles. 
The  fibres  pass  downwards, 
and  terminate  about  the  mid- 
dle of  the  fore-arm  in  a  flat 
j  tendon,  which  is  closely  con> 

nccted  with  that  of  the  pre- 
ceding muscle,  accompanies  it 
to  the  wrist,  lying  in  the  same 
groove  on  the  posterior  surface 
of  the  radius;  passes  beneath 
the  annular  ligament,  and  di- 
verging somewhat  from  its 
fellow,  is  inserted  into  the 
base  of  the  metacarpal  bone 
of  the  middle  finger,  its  radial 
side. 

The  tendons  of  the  two 
preceding  muscles,  as  they 
pass  acroHS  the  same  groove 
at  the  back  nf  the  radius,  are 
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in  form,  extending  transversely  across  the  radius  and  nlna,  immediately  above 
their  carpal  extremities.  It  arises  from  the  oblique  line  on  the  lower  fourth  of 
the  anterior  surface  of  the  shaft  of  the  ulna,  and  the  surface  of  bone  immediately 
below  it;  from  the  internal  border  of  the  ulna;  and  from  a  strong  aponeurosis 
which  covers  the  inner  third  of  the  muscle.  The  fibres  pass  horizontally  out- 
wards, to  be  inserted  into  the  lower  fourth  of  the  anterior  surface  and  external 
border  of  the  shaft  of  the  radius. 

Relations,  By  its  anterior  surface^  with  the  Flexor  profundus  digitorum,  the 
Flexor  longus  pollicis,  Flexor  carpi  radialis,  and  the  radial  and  ulnar  vessels,  and 
ulnar  nerve.  By  its  posterior  surface^  with  the  radius,  ulna,  and  interosseous 
membrane. 

Nerves.  All  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ulnaris,  which  is  supplied  by  the  ulnar.  Of 
the  deep  layer,  the  Flexor  profundus  digitorum  is  supplied  conjointly  by  the 
ulnar  and  anterior  interosseus  nerves,  the  Flexor  longus  pollicis  and  Pronator 
quadratus  by  the  anterior  interosseous  nerve. 

Actions.  These  muscles  act  upon  the  fore-arm,  the  wrist,  and  hand.  Those 
acting  on  the  fore-arm,  are  the  Pronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  ulna,  rendering  the  hand  prone;  when  pronation  has 
been  fully  efiected,  the  Pronator  radii  teres  assists  the  other  muscles  in  flexing 
the  fore-arm.  The  flexors  of  the  wrist  are  the  Flexor  carpi  ulnaris  and  radialis; 
and  the  flexors  of  the  phalanges  are  the  Flexor  sublimis  and  Profundus  digitorum; 
the  former  flexing  the  second  phalanges,  and  the  latter  the  last.  The  Flexor  longus 
poUicis  flexes  the  last  phalanx  of  the  thumb.  The  three  latter  muscles,  after  flexing 
the  phalanges  by  continuing  their  action,  act  upon  the  wrist,  assisting  the  ordiniuy 
flexors  of  this  joint;  and  all  assist  in  flexing  the  fore-arm  upon  the  arm.  The 
Palmaris  longus  is  a  tensor  of  the  palmar  fascia;  when  this  action  has  been  fully 
effected,  it  flexes  the  hand  upon  the  fore-arm. 

Radial  Region. 

Supinator  Longus.  Extensor  Carpi  Radialis  Longior. 

Extensor  Carpi  Radialis  Brevier. 

Dissection,  Divide  the  integument  in  the  same  manner  as  in  the  dissection  of  the  ante- 
rior brachial  region ;  and  after  having  examined  the  cutaneous  vessels  and  nerves  and  deep 
fascia,  they  should  be  removed,  when  the  muscles  of  this  region  will  be  exposed.  The 
removal  of  the  fascia  will  be  considerably  facilitated  by  detaching  it  from  below  upwards. 
Great  care  should  be  taken  to  avoid  cutting  across  the  tendons  of  the  muscles  of  the 
thumb. 

The  Supinator  Longus  is  the  most  superficial  muscle  on  the  radial  side  of 
the  fore-arm,  fleshy  for  the  upper  two-thirds  of  its  extent,  tendinous  below.  It 
arises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of  the  humerus, 
and  from  the  external  intermuscular  septum  being  limited  above  by  the  musculo- 
spiral  groove.  The- fibres  descend  on  the  anterior  and  outer  side  of  the  fore-arm, 
and  terminate  in  a  flat  tendon,  which  is  inserted  into  the  base  of  the  styloid  pro- 
cess of  the  radius. 

Relations,  By  its  superficial  surface^  with  the  integument  and  fascia  for  the 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  Extensor  ossis 
metacarpi  pollicis  and  the  Extensor  primi  intemodii  pollicis.  By  its  deep  surface^ 
with  the  humerus,  the  Extensor  carpi  radialis  longior  and  brevior,  the  insertion  of 
the  Pronator  radii  teres,  and  the  Supinator  brevis.  By  its  inner  border^  above  tiie 
elbow  with  the  Brachialis  anticus,  the  musculo-spiral  nerve,  and  radial  recurrent 
artery;  and  in  the  fore-arm,  with  the  radial  vessels  and  nerve. 

The  Extensor  Carpi  Radialis  Longior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  from  the  lower  third  of  the  external  condyloid  ridge  of  the 
humerus,  immediately  below  the  Supinator  longus,  and  from  the  external  inter- 
muscular jBeptum.  The  fibres  pass  downwards,  and  terminate  at  the  upper  third 
of  the  fore-arm  in  a  flat  tendon,  which  runs  along  the  outer  border  of  the  radius, 
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157.— PoBteriorSurfaoeof  Forftarm  Superficial  UuBcles.     beneath  the  extensor  tendons 

of  the  thumb;  it  then  pasHee 
throngh  a  groove  common  to 
it  and  the  Extensor  carpi 
radiolis  brevior,  immediately 
behind  the  styloid  process; 
and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the 
index  finger,  its  radial  side. 

Relations.  By  its  superfi- 
cial surface,  with  the  Supi- 
nator longus  and  fascia  of  the 
fore-arm.  Its  outer  side, 
is  crossed  obliquely  by  the 
Extensor  obbib  roetacarpi  pol- 
licis  and  the  Extensor  primi 
intemodii  poUicis;  and  at  the 
wrist  by  the  Extensor  secundi 
intemodii  poUicis.  By  its 
deep  surface,  with  the  elbow- 
joint,  the  Extensor  carpi  ra- 
dialis  brevior,  and  back  part 
of  the  wriet. 

The  Extensor  Carpi  Ra- 
dialis  BrevioT  ib  shorter,  as 
its  name  implies,  and  thicker 
than  the  preceding  muscle, 
beneath  wliich  it  is  placed. 
It  arises  from  the  external 
condyle  of  the  humerus  by  a 
tendon  common  to  it  and  the 
other  extensor  muscles;  from 
the  external  lateral  ligament 
of  the  elbow-joint;  from  a 
strong  aponeurosis  which  co- 
vers its  surface;  and  from  the 
intermuBCutar  Reptum  between 
it  and  the  adjacent  muscles. 
The  fibres  pasB  downwards, 
and  terminate  about  the  mid- 
dle of  the  fore-arm  in  a  (tat 
[  tendon,  which  is  closely  con- 

nected with  that  of  the  pre- 
ceding muscle,  accompanies  it 
to  the  wrlBt,  lying  in  the  same 
grooroon  theposteriorsnrface 
of  the  radius;  passes  beneath 
the  annular  ligament,  and  di- 
verging somewhat  from  its 
fellow,  is  inserted  into  the 
base  of  the  metacarpal  bone 
of  the  middle  finger,  its  radial 
Hide. 

The  tendons  of  the  two 
preceding  muscles,  as  they 
pass  across  the  same  groove 
at  the  back  of  the  radius,  are 
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to  some  of  the  fibres  of  the  Subscapularis  muscle:  when  this  is  removed  the  Sub- 
scapularis  muscle  is  exposed. 

The  Subscapularis  is  a  large  triangular  muscle,  which  fills  up  the  whole  of  the 
subscapular  fossa,  arising  from  its  internal  two-thirds,  with  the  exception  of  a 
narrow  margin  along  the  posterior  border,  and  the  small  triangular  portions  of 
bone  on  the  inner  side  of  the  superior  and  inferior  angles,  which  afford  attach- 
ment to  the  Serratus  magnus.  Some  of  the  fibres  arise  from  tendinous  laminae, 
which  intersect  the  muscle,  and  are  attached  to  ridges  on  the  bone;  and  others 
from  an  aponeurosis  attached  to  the  anterior  margin  of  the  axillary  border  of  the 
scapula,  which  separates  this  muscle  from  the  Teres  major  and  the  long  head  of 
the  Triceps.  From  this  origin,  the  fibres  pass  outwards,  and  gradually  converging, 
the  muscle  becomes  narrow  and  thick,  and  terminates  in  a  tendon,  which  is  inserted 
into  the  lesser  tuberosity  of  the  humerus.  Some  of  the  muscular  fibres  which  arise 
from  the  axillary  border  of  the  scapula  are  inserted  into  the  neck  of  the  bone  to 
the  extent  of  an  inch  below  the  tuberosity.  The  tendon  of  this  muscle  is  in  close 
contact  with  the  capsular  ligament  of  the  shoulder-joint,  and  glides  over  a  large 
bursa,  which  separates  it  from  the  base  of  the  coracoid  process.  This  bursa  com- 
municates with  the  cavity  of  the  joint  by  an  aperture  in  the  capsular  ligament. 

Relations.  By  its  anterior  surface,  with  the  Serratus  magnus,  some  loose  areolar 
tissue  being  interposed,  the  Coraco-brachialis,  and  Biceps,  and  the  axillary  vessels 
and  nerves.  By  its  posterior  surface,  with  the  scapula,  the  subscapular  vessels 
and  nerves,  and  the  capsular  ligament  of  the  shoulder-joint. 

Nerves.  It  is  supplied  by  the  subscapular  nerves. 

Actions.  The  Subscapularis  rotates  the  head  of  the  humerus  inwards;  when  the 
arm  is  raised  it  draws  the  humerus  downwards.  It  is  a  powerful  defence  to  the 
front  of  the  shoulder-joint,  preventing  displacement  of  the  head  of  the  bone  for- 
wards. 

Posterior  Scapular  Region. 

Supra-spinatus.  Teres  Minor. 

Infra-spinatus.  Teres  Major. 

Dissection.  To  expose  these  muscles,  and  to  examine  their  mode  of  insertion  into  the 
humerus,  detach  the  Deltoid  and  Trapezius  from  their  attachment  to  the  spine  of  the 
scapula  and  acromion  process.  Remove  the  clavicle  by  dividing  the  ligaments  connecting 
it  with  the  coracoid  process,  and  separate  it  at  its  articulation  with  the  scapula :  divide 
the  acromion  process  near  its  root  with  a  sawj  and  the  fragment  being  removed,  the  ten- 
dons of  the  posterior  Scapular  muscles  will  be  fully  exposed,  and  can  be  examined.  A 
block  should  DC  placed  beneath  the  shoulder-joint^  so  as  to  make  the  muscles  tense. 

The  Supraspinous  Aponeurosis  is  a  thick  and  dense  membranous  layer,  attached 
to  the  entire  circumference  of  the  supra-spinous  fossa,  and  completing  the  osteo- 
fibrous  case  in  which  the  Supra-spinatus  muscle  is  contained:  by  its  inner  surface 
it  affords  attachment  to  some  of  the  fibres  of  this  muscle.  It  is  very  thick  inter- 
nally, but  thinner  externally  under  the  coraco-acromion  ligament.  When  this 
fascia  is  removed,  the  Supra-spinatus  muscle  is  exposed. 

The  Supra-spinatus  is  a  thick  triangular  muscle,  which  occupies  the  whole  of 
the  supra-spinous  fossa,  arising  from  its  internal  two-thirds,  and  from  a  strong 
fascia  which  covers  the  muscle  and  completes  the  osteo-fibrous  sheath  in  which 
it  is  enclosed.  From  these  points,  the  muscular  fibres  converge  to  a  tendon,  which 
passes  across  the  capsular  ligament  of  the  shoulder-joint,  to  which  it  is  intimately 
adherent,  and  is  inserted  into  the  highest  of  the  three  facets  on  the  great  tuberosity 
of  the  humerus. 

Relations.  By  its  upper  surface,  with  the  Trapezius,  the  clavicle,  the  acromion, 
the  coraco-acromion  ligament,  and  the  Deltoid.  By  its  under  surface,  with  the 
scapula,  the  supra-scapular  vessels  and  nerve,  and  upper  part  of  the  shoulder- 
joint. 

The  Infra-spinous  Aponeurosis  is  a  dense  fibrous  membrane,  covering  in  the 
Infra-spinatus  muscle,  and  attached  to  the  entire  circumference  of  the  infra-spinous 
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a  separate  sheath  in  the  annular  ligament,  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  little  finger. 

Relations,  Bj  its  superficial  surface^  with  the  fascia  of  the  fore-arm.  B7  its 
deep  surfaccy  with  the  ulna,  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle,  placed  behind  and  beneath  the 
elbow-joint,  and  appears  to  be  a  continuation  of  the  external  portion  of  the 
Triceps.  It  arises  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle 
of  the  humerus;  the  fibres  diverge  from  this  origin,  the  upper  ones  being  directed 
horizontally,  the  lower  obliquely  inwards,  to  be  inserted  into  the  triangular  surface 
at  the  upper  part  of  the  posterior  surface  of  the  shaft  of  the  ulna. 

Relations.  By  its  superficial  surface^  with  a  strong  fascia  derived  from  the  Tri- 
ceps. By  its  deep  surface^  with  the  elbow-joint,  the  orbicular  ligament,  the  ulna, 
and  a  small  portion  of  the  Supinator  brevis. 

Posterior  Brachial  Region. 
Deep  Layer, 

Supinator  Brevis.  Extensor  Primi  Intemodii  Pollicis. 

Extensor  Ossis  Metacarpi  PoUicis.  Extensor  Secundi  Intemodii  PoUicis. 

Extensor  Indicis. 

The  Supinator  Brevis  is  a  broad  muscle,  of  a  hollow  cylindrical  form,  curved 
around  the  upper  third  of  the  radius.  It  arises  from  the  external  condyle  of  the 
humerus,  from  the  external  lateral  ligament  of  the  elbow-joint,  from  the  orbicular 
ligament  of  the  radius,  from  the  prominent  oblique  line  of  the  ulna,  extending 
down  from  the  lower  extremity  of  the  lesser  sigmoid  cavity,  and  the  triangular 
depression  in  front  of  it;  it  also  arises  from  a  tendinous  expansion  which  covers 
its  surface.  The  fibres  of  the  muscle  pass  obliquely  around  the  upper  part  of  the 
radius;  the  most  superior  fibres  forming  a  sling-like  fasciculus,  which  passes  around 
the  neck  of  the  radius  above  the  tuberosity,  to  be  attached  to  the  back  part  of  its 
inner  surface;  the  middle  fibres  being  attached  to  the  outer  edge  of  the  bicipital 
tuberosity;  the  lower  fibres  to  the  oblique  line  as  low  down  as  the  insertion  of  the 
Pronator  radii  teres.     This  muscle  is  pierced  by  the  posterior  interosseous  nerve. 

Relations,  By  its  superficial  surface^  with  the  Pronator  radii  teres,  all  the  su- 
perficial Extensor  Mid  Supinator  muscles,  the  Anconeus,  the  radial  vessels  and 
nerve,  and  the  musculo-spiral  nerve.  By  its  deep  surface^  with  the  elbow  joint, 
the  interosseous  membrane,  and  the  radius. 

The  Extensor  Ossis  Metacarpi  PoUicis  is  the  most  external  and  the  largest 
of  the  deep  Extensor  muscles,  lying  immediately  below  the  Supinator  brevis. 
It  arises  from  the  posterior  surface  of  the  shaft  of  the  ulna  below  the  origin 
of  the  Supinator  brevis,  from  the  interosseous  ligament,  and  from  the  middle 
third  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing  obliquely  down- 
wards and  outwards,  it  terminates  in  a  tendon  which  runs  through  a  groove  on  the 
outer  side  of  the  styloid  process  of  the  radius,  accompanied  by  the  tendon  of  the 
Extensor  primi  intemodii  pollicis,  and  is  ins' rted  into  the  base  of  the  metacarpal 
bone  of  the  thumb. 

Relations,  By  its  superficial  surface,  with  the  Extensor  communis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  fore-arm;  being  crossed  by  the  branches 
of  the  posterior  interosseous  artery  and  nerve.  By  its  deep  surface,  with  the 
ulna,  interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radialis 
longior  and  brevier,  and  at  the  outer  side  of  the  wrist  with  the  radial  artery.  By 
its  upper  border,  with  the  Supinator  brevis.  By  its  lower  border,  with  the  Ex- 
tensor primi  intemodii  pollicis. 

The  Extensor  Primi  Intemodii  Pollicis  is  much  smaller  than  the  preceding 
muscle,  on  the  inner  side  of  which  it  lies.  It  arises  from  the  posterior  surface  of 
the  shaft  of  the  radius,  immediately  below  the  Extensor  ossis  metacarpi,  and 
from  the  interosseous  membrane.  Its  direction  is  similar  to  that  of  the  Exten- 
sor ossis  metacarpi,  its  tendon  passing  through  the  same  groove  on  the  outer  side 
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of  the  styloid  proceea,  to  be  inserted  into  the  base  of  the  firet  phnlonx  erf  the 
thumb. 

Relatioiu,  The  ume  u  thoae  of  the  Extensor  oasis  metacarpi  pcdlicis. 

The  ExUfUor  Steundi  fntemodii  PoUicii  is  much  larger  than  the  preceding 
muscle,  the  origin  of  frhich 

158.— Forterior  Burfaoe  of  the  FoPMrm.  Deep  Uuaclw.    "  P"^?  «"«"  ""■     I*  ""»» 
from  the  poatenor  anrfaoo  of 
the  shaft  of  the  ulna,  beloir 
the  origin  of  the   Extensor 
oesiB  metacarpi  poUicis,  and 
■^    from  the  intcroaaeouB  mem- 
"ij     brane.      It  terminates    in    » 
^     tendon  vhich  passes  through 
I     a  distinct  canal  in  the  annu- 
^     lar  ligament,  lying  in  a  nar- 
"^    row   oblique   groove   at  the 
back  part  of  the  lower  end  of 
the  radius.     It  then  crosses 
obliquely  the  tendons  of  the 
Extensor  carpi  radialis  Ion- 
gior  and  brerior,  being  sepa- 
rated by  a  triangular  int^Val 
from  the  other  Extensor  ten- 
dons of  the  thumb,  in  which 
space    the    radial    artery    is 
found ;  and  is  finally  inserted 
into    the    base   of    the   last 
phalanx  of  the  thumb. 

Relatioiu.  By  its  tuper- 
fieial  tvrfaee,  with  llie  same 
parts  as  the  Extensor  ossis 
metacarpi  p(^icis.  By  its 
dtep  mrface,  with  the  ulna, 
interoBseus  membrane,  r»dius, 
the  wrist,  the  radial  artery, 
and  metacarpal  bone  of  the 
thumb. 

The  Extentor  Indicu  is  a 
narrow  elongated  muscle^ 
placed  on  the  inner  side  o^ 
and  parallel  with,  the  pre- 
ceding. It  arises  from  the 
■  posterior  surface  of  the  shaft 
of  the  nlna  below  the  origin 
of  the  Extensor  secundi  inter* 
nodii  pollicis,  and  from  the 
interosseous  membrane.  Its 
tendon  passes  with  the  Ex- 
tensor communis  digitomm 
through  the  same  canal  in  the 
annular  ligament,  and  subse- 
quently joins  that  tendon  of 
the  Extensor  communis  which 
belongs  to  the  index  finger, 
opposite  the  lower  end  of 
the  corresponding  metacarpal 
bone.     It  is  finally  inserted 


ANTERIOR 

and  LatissimuB  dors!,  on  the  inner 
either  side  it  gives  off  a  strong  inl 
condyloid  ridge  and  condyles  on  eiti 
to  separate  the  muaclea  of  the  anter 
The  external  intermuacular  septun 
bicipital  ridgo,  along  the  external 
blended  with  the  tendon  of  the  Del 
to  the  Brachialia  anticus.  Supinator 
in  front;  and  is  perforated  by  the 
artery.  The  internal  intermusculai 
from  the  lower  part  of  the  posterior 
the  internal  condyloid  ridge  to  the  i 
the  Coraco-brachialis,  and  afibrds 
Brachialia  anticus,  in  front.  It  is  j 
profunda  and  anaatomotic  arteries. 
(o  all  the  prominent  points  around  i 
the  fore-arm.  On  the  removal  of  t 
region  ore  exposed. 

The  Coraco-Brachiaiii,  the  sma 
situated  at  the  upper  and  inner  part 
coracoid  process  of  the  scapula,  in  ( 
from  the  inter-muscular  septum  beti 
wards,  backwarda,  and  a  little  outwi 
into  a  rough  line  at  the  middle  of  tl 
is  perforated  by  the  musculo-cntanei 
forms  a  guide  to  the  performance  of 
the  upper  part  of  ita  courae. 

Relations.  By  its  anterior  surfaet 
at  its  insertion  it  is  crossed  by  the  I 
the  tendons  of  the  Subscapularie,  Lai 
of  the  Triceps,  the  humerus,  and  tl 
border,  with  the  brachial  artery,  ai 
By  its  outer  border,  with  the  short  1 

The  Biceps  ia  a  long  fusiform  mu 
arm  its  entire  length,  and  divided 
circumstance  it  has  received  its  nam 
flattened  tendon  from  the  apex  of  tb 
with  the  Coraco-brachialis.  The  e 
margin  of  the  glenoid  cavity  of  the 
continuous  with  the  glenoid  ligamen 
humerus,  being  enclosed  in  &  spec 
shoulder  joint;  it  then  pierces  the 
humerus,  and  descends  in  the  bicipib 
in  which  it  is  retained  by  a  sort  of  I 
form  a  rounded  belly,  which  about 
portion  of  the  muscle.  The  belly  o 
terminates  above  the  elbow  in  a  I 
posterior  part  of  the  tuberosity  of  1 
between  the  tendon  and  the  anterioi 
muscle  is  thin  and  broad;  as  it  ap[ 
twisted  upon  itself,  being  applied  I 
tuberosity,  and  opposite  the  bend  c 
broad  aponeurosis,  which  passes  ol 
brachial  artery,  and  ia  continuous  t 
border  of  this  muscle  forms  a  guide 
the  brachial  artery  in  the  middle  of 

Relations.  Its  anterior  surface  is 
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of  the  Extensor  carpi  radialis  longior  and  brevier.  3.  Opposite  the  middle  of  the 
posterior  surface  of  the  radius,  for  the  tendon  of  the  Extensor  secundi  intemodii 
pollicis.  4*  For  the  tendons  of  the  Extensor  communis  digitorum,  and  Extensor 
indicis.  5.  For  the  Extensor  minimi  digiti.  6.  For  the  tendon  of  the  Ebctensor 
carpi  ulnaris.  The  synovial  membranes  lining  these  sheaths  are  usually  very  ex- 
tensive, extending  from  above  the  annular  ligament,  down  upon  the  tendons,  al- 
most to  their  insertion. 

The  Palmar  Fascia  forms  a  common  sheath  which  invests  the  muscles  of  the 
hand.  It  ecmsists  of  three  portions,  a  central  and  two  lateral.  The  central  por- 
tion occupies  the  middle  of  the  palm,  is  triangular  in  shape,  of  great  strength  and 
thickness,  and  binds  down  the  tendons  in  this  situation.  It  is  narrow  above,  being 
attached  to  the  lower  margin  of  the  annular  ligament,  and  receives  the  expanded 
tendon  of  the  Palmaris  longus  muscle.  Below,  it  is  broad  and  expanded,  and  op- 
posite the  heads  of  the  metacarpal  bones  divides  into  four  slips,  for  the  four  fingers. 
Each  slip  subdivides  into  two  processes  which  enclose  the  tendons  of  the  Flexor 
muscles,  and  are  attached  to  the  sides  of  the  first  phalanx,  and  to  the  anterior  or 
glenoid  ligament;  by  this  arrangement,  four  arches  are  formed,  under  which  the 
Flexor  tendons  pass.  The  arched  intervals  left  in  the  fascia  between  these  four 
fibrous  slips,  transmit  the  digital  vessels  and  nerves,  and  the  tendons  of  the  Lum- 
bricales.  At  the  point  of  division  of  the  palmar  fascia  into  the  slips  above  men- 
tioned, numerous  strong  transverse  fibres  bind  the  separate  processes  together. 
This  fascia  is  intimately  adherent  to  the  integument  by  numerous  fibrous  bands, 
and  gives  origin  by  its  inner  margin  to  the  Palmaris  brevis;  it  covers  the  superficial 
palmar  arch,  the  tendons  of  the  flexor  muscles,  and  the  branches  of  the  median 
and  ulnar  nerves;  and  on  each  side  it  gives  off  a  vertical  septum,  which  is  con- 
tinuous with  the  interosseous  aponeurosis,  and  sepu*ates  the  lateral  from  the  middle 
palmar  region. 

The  Lateral  portions  of  the  palmar  fascia  are  very  thin  fibrous  layers,  which 
cover,  on  the  radial  side,  the  muscles  of  the  ball  of  the  thumb;  and  on  the  ulnar 
side,  the  muscles  of  the  little  finger;  they  are  continuous  with  the  dorsal  fascia, 
and  in  the  palm,  with  the  middle  portion  of  the  palmar  fascia. 

Muscles  of  the  Hand. 

The  muscles  of  the  hand  are  subdivided  into  three  groups,  i.  Those  of  the 
thumb,  which  occupy  the  radial  side.  2.  Those  of  the  little  finger,  which  occupy 
the  ulnar  side.  3.  Those  in  the  middle  of  the  palm  and  between  the  interosseous 
spaces. 

Radial  Group. 
Muscles  of  the  Thumb. 

Abductor  Pollicis. 

Opponens  Pollicis  (Flexor  Ossis  Metacarpi). 

Flexor  Brevis  Pollicis. 

Adductor  Pollicis. 

The  Abductor  Pollicis  is  a  thin,  flat,  narrow  muscle,  placed  immediately  be- 
neath the  integument.  It  arises  from  the  ridge  of  the  os  trapezium  and  annular 
ligament;  and  passing  outwards  and  downwards,  is  inserted  by  a  thin  flat  tendon 
into  the  radial  side  of  the  base  of  the  first  phalanx  of  the  thumb. 

ReUUions.  By  its  superficial  surfctccy  with  the  palmar  fascia.  By  its  deep  sur^ 
facCj  with  the  Opponens  pollicis,  from  which  it  is  separated  by  a  thin  aponeurosis. 
Its  inner  border^  is  separated  from  the  Flexor  brevis  pollicis  by  a  narrow  cellular 
interval. 

The  Opponens  Pollicis  (Flexor  Ossis  Metacarpi)  is  a  small  triangular  muscle, 
placed  beneath  the  preceding.  It  arises  from  the  palmar  surface  of  the  trapezium 
and  annular  ligament;  the  fleshy  fibres  pass  downwards  and  outwards,  to  be  inserted 
into  the  whole  length  of  the  metacarpal  bone  of  the  thumb  on  its  radial  side. 

Relations.  By  its  superficial  surfaccy  with  the  Abductor  pollicis.     By  its  deep 
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tarface,  with  the  trapezio-metacarpal  oTticalatioii.     By  its  inner  border,  with  the 
Flexor  brevis  poUicis. 

The  Flexor  Brevii  PolUcii  ia  much  larger  than  either  of  the  two  prece^ng 
muscles,  beneath  which  it  is  placed.  It  consists  of  two  distinct  portions,  in  the 
ioterral  between  which  lies  die  tendon  of  the  Flexor  longue  polHcis.  The  ante- 
rior and  more  superficial  portion  arises  from  the  trapezium  and  outer  two-thirds  of 
the  annular  ligament,     llie  deeper  portion  from  the  trapezoides,  os  magnum,  base 

159. — Huaotee  of  the  Left  Hand.    Palmar  Sur&ce. 


of  the  third  metacarpal  bone,  and  sheath  of  the  tendon  of  the  Flexor  carpi  radialis. 
The  fleshy  fibres  unite  to  form  a  single  muscle;   this  divides  into  two  tendons. 
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separating  the  deep  from  the  superficial  layer  of  musclea.  Numerous  apertures 
exist  in  the  fascia  for  the  passage  of  vessels  and  nerves;  one  of  these,  of  large 
size,  sitnated  at  the  frout  of  the  beod  of  the  i;lbow,  serves  for  the  passage  of  a 
communicating  branch  between  the  superficial  and  deep  veina. 

The  muscles  of  the  fore-arm  may  be  subdivided  into  groups  corresponding  to 
the  region  they  occupy.  The  first  group  occupies  the  inner  and  anterior  aspect  of 
the  fore-arm,  and  comprises  the  Flexor  and  Pronator  muscles.  The  second  group 
occupies  the  out«r  side  of  the  fore-arm;  and  the  third,  its  posterior  aspect.  The 
two  latter  gi-oups  include  all  the  Extensor  and  Supinator  muscles. 

Antebiob  Bbachial  Region. 

tss.— Front  of  the  Left  Fore-arm.  Suverficial  Layer. 

Superficial  Muscles.  ^  ■'  " 

Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmar  is  longus. 
Flexor  carpi  ulnarts. 
Flexor  sublimis  digitorum. 

All  these  muscles  take  origin  from 
the  internal  condyle  by  a  common 
tendon. 

The  Pronator  Radii  Teres  arises 
by  two  heads.  One,  the  largest  and 
most  superficial,  from  the  humerus, 
immediately  above  the  internal  condyle, 
and  from  the  tendon  common  to  the 
origin  of  the  other  muscles;  also  from 
the  fascia  of  the  fore-arm,  and  inter- 
moBcnlar  septum  between  it  and  the 
Flexor  carpi  radialis.  The  other  head 
is  B  thin  fasciculus,  which  arises  from 
the  inner  side  of  the  coronoid  process 
of  the  ulna,  joining  the  other  at  an 
acute  angle.  Between  the  two  heads 
passes  the  median  nerve.  The  muscle 
passes  obliquely  across  the  fore-arm 
from  the  inner  to  the  outer  side,  and 
terminat«s  in  a  flat  tendon,  which 
turns  over  the  outer  margin  of  the 
radius,  and  is  inserted  into  a  roogh 
ridge  at  die  middle  of  the  outer  sur- 
face of  the  shaft  of  that  bone. 

Selatiotu,  By  its  anterior  tur/ace, 
with  the  faaciaof  the  fore-arm,  the  Su- 
pinator longus,  and  the  radial  vessels 
and  nerve.  By  its  potlerior  turfaee, 
with  the  Brachialis  anticus,  Flexor 
sublimis  digitorum,  the  median  nerve, 
and  ulnar  artery.  Its  upper  border 
forms  the  inner  boundary  of  a  trian- 
gular space,  in  which  is  placed  the 
brachial  artery,  median  nerve,  and 
tendon  of  the  Biceps  muscle.  Its 
lower  border  is  in  contact  with  the 
Flexor  carpi  radialis. 
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bone,  and  anterior  surface  of  the  aunnUr  ligament,  and  is  inserted  into  the  base 
of  the  flrat  phalanx  of  the  little  finger,  in  connection  with  the  preoeding.  It 
is  separated  trom  the  Abductor  at  its  origin,  b;  the  communicating  branch 
of  the  ulnar  arter;,  and  deep  palmar  branch  of  the  ulnar  nerve.  This  muscle  is 
sometimes  mnting.     The  Abductor  is  then,  usually,  of  largo  size. 

RelatUmi.  hy  its  superficial  turfaee,  with  the  internal  portion  of  the  palmar 
fascia,  and  the  Pahnaria  hrevis.  By  its  deep  aurface,  with  the  Flexor  oesis  me- 
tocarpi. 

The  Opporutu  Minimi  DtgiH  (flg.  156),  is  of  a  triangular  form,  and  placed  im- 
mediately beneath  the  preceding  musclea.  It  arises  from  the  unciform  process 
of  the  unciform  bone,  and  contiguous  portion  of  the  annular  ligament ;  from 
these  points,  the  fibres  pass  downwards  and  inwards,  to  be  inserted  into  the 
whole  length  of  the  metacarpal  bone  of  the  little  finger,  along  its  ulnar  margin. 

Betatiojit.  By  its  superficial  surface,  with  the  Flexor  brevis,  and  Abductor 
minimi  digiti.  By  its  deep  surface,  with  the  interosaei  muscles  in  the  fifth 
metacarpal  space,  the  metacarpal  bone,  and  the  Flexor  tendons  of  the  little 
finger. 

Nerves,  All  the  muscles  of  this  group  are  supplied  by  the  ulnar  nerve. 

Actions.  The  actions  of  the  muscles  of  the  little  finger  are  expressed  in  their 
names.  The  Palmaris  brevia  corrugates  the  skin  on  the  inner  side  of  the 
palm  of  the  hand. 

Middle  Paliub  Region. 

Lumbricales,  Interoasei  Palmares. 

Interossei  Dorsales. 

The  Lumbricales  are  four  small  fleshy  fasciculi,  acceasoriea  to  the  deep  Flexor 
muscle.     They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep  Flexor,  the 
first  and  second,  from  the  radial  side  and  palmar  surface  of  the  tendons  of  the  index 
and  middle  fingers,  the  third,  from  the  contiguous  sides  of  the  tendons  of  the 
middle  and  ring  fingers,  (uid  the  fourth,  from  the  contiguous  aides  of  the  tendons 
of  the  ring  and  little  fingers.     They  pass  forwards  to  the  radial  side  of  the  cor- 
responding   fingers,   and    opposite  the  Metacarpo-phalangeal  articulations,  each 
tendon  terminates  in  a  broad  aponeurosis,     160. — The  Dorsal  Interossei  of  Left  Hand, 
which  is  inserted  into  the  tendinous  ex- 
pansion ttom  the  Extensor  communis  di- 
gitorum,  which  covers  the  dorsal  aspect 
of  each  finger. 

The  Interossei  Muscles  are  so  named 
from  their  occupying  the  intervals  be- 
tween the  metacarpal  bones.  They  are 
divided  into  two  sets,  a  dorsal  and  pal- 
mar, the  former  are  four  in  number,  one 
m  each  metacarpal  space,  the  latter, 
three  in  number,  lie  upon  the  metacarpal 
bones. 

The  Dorsal  Interossei  are  four  in 
nnmber,  larger  than  the  palmar,  and 
occupy  the  intervals  between  the  meta- 
carpal bones.  They  are  bipenniform 
mnseles,  arising  by  two  heads  from  the 
adjacent  sides  of  the  metacarpal  bones, 
but  more  extensively  from  that  side  of 
the  metacarpal  bone,  which  corresponds 
to  the  side  of  the  finger  in  which  tlte 
muscle  is  inserted.     They  are   inserted 
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in  form,  extending  tranavDreelj  acroes  the  radiue  and  nlna,  immediately  above 
their  c&rpal  extremities.  It  Brises  from  the  oblique  lino  on  the  lower  fourth  of 
the  anterior  surface  of  the  shaft  of  the  ulna,  and  the  surface  of  bone  immediately 
below  it;  from  the  internal  border  of  the  ulna;  and  frMn  a  strong  aponearoBis 
which  covers  the  inner  third  of  the  muscle.  The  fibres  pass  horizontally  out- 
wards, to  be  inserted  into  the  lower  fourth  of  the  anterior  surface  and  external 
border  of  the  shaft  of  the  radius. 

Rttationi.  Bj  its  anterior  lurfaee,  with  the  Flexor  profundus  digitorum,  the 
Flexor  longus  pollicia.  Flexor  carpi  mdialis,  and  the  radial  and  ulnar  vessels,  and 
ulnar  nerve.  By  its  potlerior  ntr/ace,  with  the  radius,  ulna,  and  mterasaeous 
membrane. 

Nervei,  All  the  muscles  of  the  superficial  layer  are  supplied  by  the  median 
nerve,  excepting  the  Flexor  carpi  ulnaris,  which  is  supplied  by  the  ulnar.  Of 
the  deep  layer,  the  Flexor  profundus  digitorum  is  supplied  conjointly  by  the 
ulnar  and  anterior  interosseus  nerves,  the  Flexor  longus  pollicis  and  Pronator 
quadratus  by  the  anterior  interosseous  nerve. 

Aetion».  These  muscles  act  upon  the  fore-arm,  the  wrist,  and  hand.  Those 
acting  on  the  fore-arm,  are  the  Pronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  ulna,  rendering  the  hand  prone;  when  pronation  has 
bi'en  fully  effected,  the  Pronator  radii  teres  assists  the  other  muBclea  in  flexing 
the  fore-urra.  The  flexors  of  the  wrist  are  the  Flexor  carpi  ulnaris  and  radialis; 
and  the  flexors  of  the  phalanges  are  the  Flexor  sublimls  and  Profundus  digitorum; 
the  former  flexing  the  second  phalanges,  and  the  latter  the  last.  The  Flexor  longus 
pollicis  flexes  the  last  phalanx  of  the  thumb.  The  three  latter  muscles,  after  flexing 
the  phalanges  by  continuing  their  action,  act  upon  the  wrist,  assisting  the  ordinary 
flexors  of  this  joint;  and  all  assist  in  flexing  the  fore-arm  upon  the  arm.  The 
Palmaris  longus  is  a  tensor  of  the  palmar  fascia;  when  this  action  has  been  fully 
eflecled,  it  flexes  the  hand  upon  the  fore-arm. 

Rahul  Reoion. 
Supinator  Longus,  Extensor  Carpi  Radialis  Longior. 

Extensor  Carpi  Radialis  Brcvior. 
DiitectioA.  Divide  the  integument  in  the  same  manner  as  in  the  dissection  of  the  ante- 
rior brachial  region ;  and  after  baviog  examined  the  cutaneous  vessels  and  nerves  and  deep 
fascia,  they  should  be  removed,  when  the  muscles  of  this  region  wiJl  be  exposed.  The 
removal  of  the  fascia  will  be  considerably  facilitated  by  detaching  it  ^m  below  upwarda. 
Great  care  should  be  taken  to  avoid  cutting  across  the  tendcma  of  the  muaclea  of  the 
thumb. 

The  Supinator  L<mgu*  is  the  most  superficial  musclo  on  the  radial  side  of 
tlie  fore-arm,  fleshy  for  the  upper  two-thirds  of  its  extent,  tendinous  below.  It 
arises  from  the  upper  two-thirds  of  the  external  condyloid  ridge  of  the  humerus, 
and  from  the  external  intermuscular  septum  being  limited  above  by  the  musculo- 
spiral  groove.  The-flbres  descend  on  the  anterior  and  outer  side  of  the  fore-ann, 
and  terminate  in  a  flat  tendon,  which  is  inserted  into  the  base  of  the  styloid  pro- 
cess of  the  radius. 

Selatioiu.  By  its  tuperficial  inrjace,  with  the  integument  and  fascia  for  the 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  Extensor  ossis 
metocarpi  pollicis  and  the  Extensor  primi  intemodii  pollicis.  By  its  deep  turfaee, 
with  the  humerus,  the  Extensor  carpi  radialis  longior  and  brevior,  the  insertion  of 
the  Pronator  radii  teres,  and  the  Supinator  brevis.  By  its  inner  border,  above  the 
elbow  with  the  Brachialis  anticus,  the  musculo- spiral  nerve,  and  radial  recurrrat 
artery;  and  in  the  fore-arm,  with  the  radial  vessels  and  nerve. 

The  Extetuor  Carpi  Sattialii  Longior  is  placed  partly  beneath  tbe  preceding 
muscle.  It  arises  from  the  lower  third  of  the  external  condyloid  ridge  of  the 
humerus,  immediately  below  the  Supinator  longus,  and  from  the  external  inter- 
muscular septum.  The  fibres  pass  downwards,  and  terminate  at  the  upper  third 
of  the  fore-arm  in  a  flat  tendon,  which  runs  along  the  outer  border  of  the  radius, 
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1 57.~-Fo8terior  Surface  of  Foreann  Superficial  Uuscles.     beneath  the  extensor  tendons 

of  the  thumb;  it  then  passes 
through  a  groove  common  t» 
it  and  the  Extensor  carpi 
radialis  hrevior,  immediately 
behind  the  styloid  process; 
and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the 
index  finger,  its  radial  side. 

Relations.  By  its  aitperfi- 
cial  surface,  with  the  Supi- 
nator longua  and  fascia  of  the 
fore- arm.  Its  outer  tide, 
is  crossed  obliquely  by  the 
Extensor  ossis  metacarpi  pol- 
licis  and  the  Extensor  primi 
intemodii  pollicia;  and  at  the 
wrist  by  the  Extensor  eecundi 
internodii  pollicis.  By  its 
deep  surface,  with  the  elbow- 
joint,  the  Extensor  carpi  ra- 
dialis brevior,  and  back  part 
of  the  wrist. 

The  Extensor  Carpi  Ra- 
dialis Brevior  is  shorter,  as 
its  name  implies,  and  thicker 
than  the  preceding  muscle, 
beneath  which  it  ia  placed. 
It  arises  from  the  external 
condyle  of  the  humerus  by  a 
tendon  common  to  it  and  the 
other  extensor  muscles;  from 
the  external  lateral  ligament 
of  the  elbow-joint;  from  a 
strong  aponeurosis  which  co- 
vers its  surface;  and  from  the 
intermuscular  septum  between 
it  and  the  adjacent  muscles. 
The  fibres  pass  downwards, 
and  terminate  about  the  mid- 
dle of  the  fore-arm  in  a  flat 
■^  tendon,  which  ia  closely  con- 

nected with  that  of  the  pre- 
ceding muscle,  accompanies  it 
to  the  wristjlying  in  the  same 
groove  on  the  posterior  surface 
of  the  radius;  passes  beneath 
the  annular  ligament,  and  di- 
verging somewhat  from  its 
fellow,  is  inserted  into  the 
base  of  the  metacarpal  bone 
of  the  middle  finger,  its  radial 
side. 

The  tendons  of  llie  two 
preceding  muscles,  as  they 
pass  across  the  same  groove 
at  the  back  of  the  radius,  are 
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retained    in  it  by  a  fibroiu  sheath,  lubricated  by  a  single  ajraoTial    membrane, 
but  separated  from  each  other  by  a  small  vertical  ridge  of  bone. 

Relationi.  By  its  luperficial  tttrface,  with  the  Extensor  carpi  radialis  longior, 
and  crossed  by  the  Extensor  muHclee  of  the  thumb.  By  its  deep  tvrface,  with  the 
Supinator  brovis,  tendon  of  the  Pronator  radii  teres,  radiue  and  wrist-joint.  By 
its  ulnar  border,  with  the  Extensor  communiB  digitorom. 

FOSTERIOB   BbACHIAL    ReGIOM. 

Superficial  Layer. 
Extensor  Communis  Digitorum.  Extensor  Carpi  Ulnarls. 

Extensor  Minimi  Digiti.  Anconeus. 

The  Extetuor  Communii  Digitorum  is  situated  at  the  back  part  of  the  fore-arm. 
It  arises  from  the  external  condyle  of  the  humerus  by  a  tendon  common  to  it  and 
the  other  superficial  Extensor  muscles,  from  the  deep  fascia,  and  the  inter- 
muscular septa  between  it  and  the  adjacent  muscles.  Just  below  the  middle 
of  the  fore-arm  it  divides  into  four  tendons,  which  pass  in  a  separate  sheath  be- 
neath the  posterior  annular  ligament  of  the  wrist,  lubricated  by  a  synovial  mem- 
brane. The  tendons  then  diverge,  the  two  middle  ones  passing  along  the  dorsal 
surface  of  the  corresponding  metacarpal  bones,  the  lateral  ones  crossing  obliquely 
to  the  metacarpal  bones,  along  which  they  pass;  and  are  finally  inserted  into  the 
second  and  third  phalanges  of  the  fingers  in  the  following  manner.  Each  tendon 
opposite  its  corresponding  metacarpo- phalangeal  articulation  becomes  narrow  and 
thickened,  being  reinforced  by  the  tendons  of  the  interossei  and  lumbricalcs,  gives 
off  a  thin  fasciculus  upon  each  side  of  tlie  joint,  and  spreads  out  into  a  broad 
aponeurosis,  which  covers  the  whole  of  the  dorsal  surface  of  the  first  phalanx. 
Opposite  the  first  phalangeal  joint,  this  aponeurosis  divides  into  three  slips,  a 
middle  and  two  lateral;  the  former  is  incerted  into  the  base  of  the  second  phalanx, 
and  the  two  laleriil,  which  are  continued  onwards  along  the  sides  of  the  second 
phalanx,  unite  by  their  contiguous  margins,  and  are  inserted  into  the  upper  sur- 
face of  the  last  phalanx.  The  tendons  of  the  middle,  ring,  and  little  fingers  are 
connected  together  as  they  cross  the  hand  by  small  obUqne  tendinous  slips.  The 
tendons  of  the  index  and  little  fingers  also  receive,  before  their  division,  the  special 
extensor  tendons  belonging  to  them. 

Relatione.  By  its  mper/iciat  turface,  with  the  fascia  of  the  fore-arm  and  hand, 
tlie  posterior  annular  ligament  and  integument."  By  its  deep  mrfaee,  with  the 
Supinator  brevis,  the  Extensor  muscles  of  the  thumb  and  index  finger,  posterior 
interosseous  artery  and  nerve,  the  wrist-joint,  carpus,  metacarpus,  and  phalanges. 
By  its  radial  border,  with  the  Extensor  carpi  radiolis  brevior.  By  its  ulnar  bor- 
der, with  the  Extensor  minimi  digiti,  and  Extensor  carpi  ulnaris. 

The  Exientor  Minimi  Digiti  is  a  small  slender  muscle,  placed  on  the  inner  side 
of  the  Extensor  conununis,  with  which  it  is  generally  connected.     It  arises  from 
the  common  tendon  of   origin  of  the  Extensor  muscles  by  a  thin  tendinous  slip; 
and  from  the  inter-muscular  septa  between  it  and  the  adiacent  muscles.     Fassin? 
down  to  the  lower  extremity  of  the  u 
sheath    in  the  annular  ligament,  and  f 
unites  with  the   tendon  derived  from  t 
then  spreads  into  a  broad  aponeurosis,  w 
phalanges  of  the  little  finger  in  a  similar 
of  the  other  fingers. 

The  Extentor  Carpi  Ulnarit  is  the  m 
the  fore-arm.  It  arises  by  the  common 
humerus,  from  the  middle  third  of  the  p 

the 
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a  separate  sheath  in  the  annular  ligament,  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  little  finger. 

Relations,  By  its  superficial  surface^  with  the  fascia  of  the  fore-arm.  By  its 
deep  surface^  with  the  ulna,  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle,  placed  behind  and  beneath  the 
elbow-joint,  and  appears  to  be  a  continuation  of  the  external  portion  of  the 
Triceps.  It  arises  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle 
of  the  humerus;  the  fibres  diverge  from  this  origin,  the  upper  ones  being  directed 
horizontally,  the  lower  obliquely  inwards,  to  be  inserted  into  the  triangular  surface 
at  the  upper  part  of  the  posterior  surface  of  the  shaft  of  the  ulna. 

Relations.  By  its  superficial  surface^  with  a  strong  fascia  derived  from  the  Tri- 
ceps. By  its  deep  surface^  with  the  elbow-joint,  the  orbicular  ligament,  the  ulna, 
and  a  small  portion  of  the  Supinator  brevis. 

Posterior  Brachial  Region. 
Deep  Layer, 

Supinator  Brevis.  Extensor  Primi  Intemodii  Pollicis. 

Extensor  Ossis  Metacarpi  PoUicis.  Extensor  Secundi  Intemodii  PoUicis. 

Extensor  Indicis. 

The  Supinator  Brevis  is  a  broad  muscle,  of  a  hollow  cylindrical  form,  curved 
around  the  upper  third  of  the  radius.  It  arises  from  the  external  condyle  of  the 
humerus,  from  the  external  lateral  ligament  of  the  elbow-joint,  from  the  orbicular 
ligament  of  the  radius,  from  the  prominent  oblique  line  of  the  ulna,  extending 
down  from  the  lower  extremity  of  the  lesser  sigmoid  cavity,  and  the  triangular 
depression  in  front  of  it;  it  also  arises  from  a  tendinous  expansion  which  covers 
its  surface.  The  fibres  of  the  muscle  pass  obliquely  around  the  upper  part  of  the 
radius;  the  most  superior  fibres  forming  a  sling-like  fasciculus,  which  passes  around 
the  neck  of  the  radius  above  the  tuberosity,  to  be  attached  to  the  back  part  of  its 
inner  surface;  the  middle  fibres  being  attached  to  the  outer  edge  of  the  bicipital 
tuberosity;  the  lower  fibres  to  the  oblique  line  as  low  down  as  the  insertion  of  the 
Pronator  radii  teres.     This  muscle  is  pierced  by  the  posterior  interosseous  nerve. 

Relations,  By  its  superficial  surface^  with  the  Pronator  radii  teres,  all  the  su- 
perficial Extensor  and  Supinator  muscles,  the  Anconeus,  the  radial  vessels  and 
nerve,  and  the  musculo-spiral  nerve.  By  its  deep  surface,  with  the  elbow  joint, 
the  interosseous  membrane,  and  the  radius. 

The  Extensor  Ossis  Metacarpi  PoUicis  is  the  most  external  and  the  largest 
of  the  deep  Extensor  muscles,  lying  immediately  below  the  Supinator  brevis. 
It  arises  from  the  posterior  surface  of  the  shaft  of  the  ulna  below  the  origin 
of  the  Supinator  brevis,  from  the  interosseous  ligament,  and  from  the  middle 
third  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing  obliquely  down- 
wards and  outwards,  it  terminates  in  a  tendon  which  runs  through  a  groove  on  the 
outer  side  of  the  styloid  process  of  the  radius,  accompanied  by  the  tendon  of  the 
Extensor  primi  intemodii  pollicis,  and  is  ins'  rted  into  the  base  of  the  metacarpal 
bone  of  the  thumb. 

Relations,  By  its  superficial  surface,  with  the  Extensor  communis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  fore-arm;  being  crossed  by  the  branches 
of  the  posterior  interosseous  artery  and  nerve.  By  its  deep  surface,  with  the 
ulna,  interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radialis 
longior  and  brevior,  and  at  the  outer  side  of  the  wrist  with  the  radial  artery.  By 
its  upper  border,  with  the  Supinator  brevis.  By  its  lower  border,  with  the  Ex- 
tensor primi  intemodii  pollicis. 

The  Extensor  Primi  Intemodii  Pollicis  is  much  smaller  than  the  preceding 
muscle,  on  the  inner  side  of  which  it  lies.  It  arises  from  the  posterior  surface  of 
the  shaft  of  the  radius,  immediately  below  the  Extensor  ossis  metacarpi,  and 
from  the  interosseous  membrane.  Its  direction  is  similar  to  that  of  the  Exten- 
sor ossis  metacarpi,  its  tendon  passing  through  the  same  groove  on  the  outer  side 
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retained    in  it  by  a  fibrous  sheatli,  lubricated  bj  a  single  ejnovial    membrane, 
but  separated  from  each  other  by  a  small  vertical  ridge  of  bone. 

Relationt.  By  it«  tuperfieial  lurfaee,  with  the  Extensor  carpi  radialie  longior, 
and  croased  by  the  Extensor  muscles  of  the  thumb.  By  its  dtep  turface,  with  the 
Supinator  brevis,  tendon  of  the  Pronator  radii  teres,  radiua  and  wrist-joint.  By 
its  ulnar  border,  with  the  Extensor  communis  digitonim. 

PosTEBiOE  BaAcniAL  Region. 
Superficial  Layer. 
Extensor  Communis  Digitorum.  Extensor  Carpi  TJlnariB. 

Extensor  Minimi  Digiti.  Anconeus. 

The  Exienior  Communis  Digitorum  is  situated  at  the  back  part  of  the  fore-arm. 
It  arises  from  the  external  condyle  of  the  humerus  by  a  tendon  common  to  it  and 
the  other  superficial  Extensor  muscles,  from  the  deep  fascia,  and  the  inter- 
muscular septa  between  it  and  the  adjacent  muscles.  Just  below  the  middle 
of  the  fore-arm  it  divides  into  four  tendons,  which  pass  in  a  separate  sheath  be- 
neath the  posterior  annular  ligament  of  the  wrist,  lubricated  by  a  eynovial  mem- 
brane. The  tendons  then  diverge,  the  two  middle  ones  passing  along  the  dorsal 
surface  of  the  corresponding  metacarpal  bones,  tbe  lateral  ones  crossing  obliquely 
to  the  metacarpal  bones,  along  which  they  pass;  and  are  finally  inserted  into  the 
second  and  third  phalanges  of  the  fingers  in  the  following  manner.  Each  tendon 
opposite  its  corresponding  metacarpo- phalangeal  articulation  becomes  narrow  and 
thickened,  being  reinforced  by  the  tendons  of  the  interossei  and  lumbricales,  gives 
ofi*  a  thin  fasciculus  upon  each  side  of  the  joint,  uid  spreads  out  into  a  broad 
aponeurosis,  which  covers  the  whole  of  the  dorsal  surface  of  the  first  phalanx. 
Opposite  the  first  phalangeal  joint,  this  aponeurosis  divides  into  three  slips,  a 
middle  and  two  lateral;  the  former  is  inserted  into  the  base  of  the  second  phalanx, 
and  the  two  lateral,  which  are  continued  onwards  along  the  sides  of  the  second 
phalanx,  unite  by  their  contiguous  margins,  and  are  inserted  into  the  upper  sur- 
face of  the  last  phalanx.  The  tendons  of  the  middle,  ring,  and  little  fingers  are 
connected  together  as  they  cross  the  hand  by  small  oblique  tendinous  slips.  The 
tendons  of  the  index  and  little  fingers  also  receive,  before  their  division,  the  special 
extensor  tendons  belonging  to  them. 

Helatiani.  By  its  tuperfieial  surface,  with  the  fascia  of  the  fore-arm  and  hand, 
the  posterior  annular  ligament  and  integument.'  By  its  deep  mrjaee,  with  the 
Supinator  brevis,  the  Extensor  muscles  of  the  thumb  and  index  finger,  posterior 
interosseous  artery  and  nerve,  the  wrist-joint,  carpus,  metacarpus,  and  phalanges. 
By  its  radial  border,  with  the  Extensor  carpi  radialis  brevior.  By  its  ulnar  bor- 
der, with  the  Extensor  minimi  digiti,  and  Extensor  carpi  utnarjs. 

The  Extensor  Minimi  Digiti  is  a  small  slender  muscle,  placed  on  the  inner  side 
of  the  Extensor  communis,  witb  which  it  is  generally  connected.     It  arises  from 
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a  sepftrate  dieatli  in  Ike  aiinnlar  Ugaaent,  and  is  inserted  into  Ike  base  of  tlie 
metacarpal  booe  of  the  litde  finger. 

Reiaiioms,  Bj  its  smperfieiai  tmrfaee^  with  the  fiuda  of  the  fore-ana.  Br  its 
iieep  smrfaee^  with  the  nfatt,  and  the  mnscke  of  the  deep  lajer. 

The  Ameomems  is  a  small  triangnlar  mosde,  placed  behind  and  beneath  the 
elbow-joint,  and  appears  to  be  a  oontinnation  of  the  external  portion  of  the 
Triceps.  It  arises  bj  a  separate  tendon  from  the  back  part  of  the  outer  condyle 
of  the  hnmems;  the  fibres  diTerge  from  this  c»*igin,  the  upper  one$  being  directed 
horixontallj,  the  lower  obliqnelj  inwards,  to  be  inserted  into  the  triangular  surface 
at  the  upper  part  of  the  posterior  surface  of  the  shaft  of  the  ulna. 

Helatkms,  Bj  its  smperficial  tmrfftee^  with  a  strong  fascia  derived  from  the  Tri- 
ceps.  Bj  its  deep  smrfaee^  with  tiie  elbow-joint,  the  orbicular  ligament,  the  ulna, 
and  a  small  portion  of  the  Supinator  breTis. 

Posterior  Brachial  Region. 
Deep  Layer, 

Supinator  Breris.  Extensor  Primi  Intemodii  PoUicis. 

Extensor  Ossis  Metacsrpi  PoUicis.  Extensor  Secundi  Intemodii  PoUici^. 

Extensor  Indicis. 

The  SupimUoT  Brevis  is  a  broad  muscle,  of  a  hollow  cjlindrical  form,  curved 
around  the  upper  third  of  the  radius.  It  arises  from  the  external  ccmdjle  of  the 
humerus,  from  the  external  lateral  ligament  of  the  elbow-joint,  from  the  orbicular 
ligament  of  the  radius,  from  the  prominent  oblique  line  of  the  ulna,  extending 
down  from  the  lower  extremity  of  the  lesser  sigmoid  cavity,  and  the  triangular 
depression  in  front  of  it;  it  also  arises  from  a  tendinous  expansion  which  covers 
its  surface.  The  fibres  of  the  muscle  pass  obliquely  around  the  upper  part  of  the 
radius;  the  most  superior  fibres  forming  a  sling-like  fasciculus,  which  passes  around 
the  neck  of  the  radius  above  the  tuberosity,  to  be  attached  to  the  back  part  of  its 
inner  surface;  the  middle  fibres  being  attached  to  the  outer  edge  of  the  bicipital 
tuberosity;  the  lower  fibres  to  the  oblique  line  as  low  down  as  the  insertion  of  the 
Pronator  radii  teres.     This  muscle  is  pierced  by  the  posterior  interosseous  nerve. 

Relations.  By  its  superficial  surface^  with  the  Pronator  radii  teres,  all  the  su- 
perficial Extensor  and  Supinator  muscles,  the  Anconeus,  the  radial  vessels  and 
nerve,  and  the  musculo-spiral  nerve.  By  its  deep  surface^  with  the  elbow  joint, 
the  interosseous  membrane,  and  the  radius. 

The  Extensor  Ossis  Metaearpi  PoUicis  is  the  most  external  and  the  largest 
of  the  deep  Extensor  muscles,  lying  immediately  below  the  Supinator  brevis. 
It  arises  from  the  posterior  surface  of  the  shaft  of  the  ulna  below  the  origin 
of  the  Supinator  brevis,  from  the  interosseous  ligament,  and  from  the  middle 
third  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing  obliquely  down- 
wards and  outwards,  it  terminates  in  a  tendon  which  runs  through  a  groove  on  the 
outer  side  of  the  styloid  process  of  the  radius,  accompanied  by  the  tendon  of  the 
Extensor  primi  intemodii  polllcis,  and  is  ins'  rted  into  the  base  of  the  metacarpal 
bone  of  the  thumb. 

Relations,  By  its  superficial  surface^  with  the  Extensor  communis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  fore-arm;  being  crossed  by  the  branches 
of  the  posterior  interosseous  artery  and  nerve.  By  its  deep  surface^  with  the 
ulna,  interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radialis 
longior  and  brevior,  and  at  the  outer  side  of  the  wrist  with  the  radial  artery.  By 
its  upper  border^  with  the  Supinator  brevis.  By  its  lower  border^  with  the  Ex- 
tensor primi  intemodii  polllcis. 

The  Extensor  Primi  Intemodii  PoUicis  is  much  smaller  than  the  preceding 
muscle,  on  the  inner  side  of  which  it  lies.  It  arises  from  the  posterior  surface  of 
the  shaft  of  the  radius,  immediately  below  the  Extensor  ossis  metaearpi,  and 
from  the  interosseous  membrane.  Its  direction  is  similar  to  that  of  the  Exten- 
sor ossis  metaearpi,  its  tendon  passing  through  the  same  groove  on  the  outer  side 
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of  tiie  styloid  process,  to  be  inserted  into  the  base  of  the  first  phalanx  of  the 
thumb. 

SelatioHt.  The  same  as  those  of  the  Extensor  osus  metacarpi  poliicia. 

The  Extensor  Seeundi  InUmodii  Pollicit  is  much  larger  thao  the  preceding 
muscle,  the  origin  of  which 

ij8.— Posterior  Surfaoe  of  the  Fore-arm.  Deep  Musclea    >*  P*^7  '»^«"  ">■     '*  "'** 
from  the  posterior  surface  of 
the  shaft  of  the  ulna,  below 
the  origin  of  the  Ezteosor 
ossis  metacarpi  pollicis,  and 
"l^    from  the  interosseous  mem- 
1     brane.      It  terminates   in  a 
^     tendon  which  passes  through 
t     a  distinct  canal  in  the  annu- 
^     lar  ligament,  Ijing  in  a  oar- 
^^    row   oblique   groove   at  the 
bock  part  of  the  lower  end  of 
the  radius.     It  then  crosses 
obliquely  the  tendons  of  the 
Extensor  carpi  radialis  Ion- 
gior  and  brerior,  being  sepa- 
rated by  a  triangular  interval 
ti\>m  the  other  Extensor  t^- 
dons  of  the  thumb,  in  which 
space    the    radial    artery    is 
found;  and  is  finally  inserted 
into    the    base   of   the   last 
phalanx  of  the  thumb. 

JRelatiotu.  By  its  niper- 
ficial  ntrfaee,  with  the  same 
parts  as  the  Extensor  ossis 
metacarpi  poUicis.  By  its 
deep  turfaee,  with  &e  ulna, 
interosseus  membrane,  radius, 
the  wrist,  the  radial  artery, 
and  metacarpal  bone  of  the 
thumb. 

The  ExUntOT  Jndidt  is  a 
narrow  elongated  muscle, 
placed  on  the  inner  side  of, 
and  parallel  with,  the  pre- 
ceding. It  arises  from  the 
<  posterior  surface  of  the  shaft 
of  the  ulna  below  the  origin 
of  the  Extensor  seeundi  inter- 
nodii  pollicis,  and  &om  the 
interosseous  membrane.  Its 
tendon  passes  with  the  Ex- 
tensor communis  digitorum 
through  the  same  canal  in  the 
annular  ligament,  and  subse- 
quently joins  that  tendon  of 
the  Extensor  communis  which 
belongs  to  the  index  finger, 
opposite  the  lower  end  of 
the  corresponding  metacarpal 
bone.     It  is  finally  ins«ted 
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into  the  second  and  third  phalanges  of  the  index  finger,  in  the  manner  ah*eady 
described. 

Relations,  Thej  are  similar  to  those  of  the  preceding  muscles. 

Nerves.  The  Supinator  longus,  Extensor  carpi  radialis  longior,  and  Anconeus, 
are  supplied  bj  branches  from  the  musculo-spiral  nerve.  The  remaining  muscles 
of  the  radial  and  posterior  brachial  regions,  by  the  posterior  interosseous  nerre. 

Actions.  The  muscles  of  the  radial  and  posterior  brachial  regions,  which  com- 
prise all  the  Extensor  and  Supinator  muscles,  act  upon  the  fore-arm,  wrist  and 
hand;  they  are  the  direct  antagonists  of  the  Pronator  and  Flexor  muscles.  The 
Anconeus  assists  the  Triceps  in  extending  the  fore-arm.  The  Supinator  longus 
and  brevis  are  the  supinators  of  the  fore-arm  and  hand;  the  former  muscle  more 
especially  acting  as  a  supinator  when  the  limb  is  pronated.  When  supination  bus 
been  produced,  the  Supinator  longus,  if  still  continuing  to  act.  Hexes  the  fore-arm. 
The  Extensor  carpi  radialis  longior  and  brevier,  and  Extensor  carpi  ulnaris 
muscles,  are  the  Extensors  of  the  wrist;  continuing  their  action,  they  serve  to 
extend  the  fore-arm  upon  the  arm;  they  are  the  direct  antagonists  of  the  Flexor  carpi 
radialis  and  ulnaris.  The  common  Extensor  of  the  fingers,  the  Extensors  of  the 
thumb,  and  the  Extensors  of  the  index  and  little  fingers,  serve  to  extend  the  pha- 
langes into  which  they  are  inserted;  and  are  the  direct  antagonists  of  the  Flexors. 
By  continuing  their  action  they  assist  in  extending  the  fore-arm.  The  Extensors 
of  the  thumb  may  assist  in  supinating  the  fore-arm,  when  this  part  of  the  hand 
has  been  drawn  inwards  towards  the  palm,  on  account  of  the  oblique  direction  of 
the  tendons  of  these  muscles. 

Muscles  and  Fascls  of  the  Hand. 

DiMsecHon  (fiff.i  30).  Make  a  transverse  incision  across  the  front  of  the  wrist,  and  a  second 
across  the  heads  of  the  metacarpal  bones,  connect  the  two  by  a  vertical  incision  in  the 
middle  line,  and  continue  it  through  the  centre  of  the  middle  finger.  The  anterior  and 
posterior  annular  ligaments,  and  the  palmar  fascia,  should  first  be  dissected. 

The  Anterior  Annular  Ligament  is  a  strong  fibrous  band,  which  arches  over 
the  front  of  the  carpus,  converting  the  deep  groove  on  the  front  of  these  bones 
into  a  canal,  beneath  which  the  tendons  of  the  muscles  of  the  fore-arm  pass,  pre- 
vious to  their  insertion  into  the  fingers.  This  ligament  is  attached,  internally,  to 
the  pisiform  bone,  and  unciform  process  of  the  unciform;  and  externally,  to  the 
tuberosity  of  the  scaphoid,  and  ridge  on  the  trapezium.  It  is  continuous,  above, 
with  the  deep  fascia  of  the  fore-arm,  and  below,  with  the  palmar  fascia.  It  is 
crossed  by  the  tendon  of  the  Palmaris  longus,  by  the  ulnar  artery  and  nerve,  and 
the  cutaneous  branch  of  the  median  nerve.  It  has  inserted  into  its  upper  and 
inner  part,  the  tendon  of  the  Flexor  carpi  ulnaris;  and  has,  arising  from  it  below, 
the  small  muscles  of  the  thumb  and  little  finger.  It  is  pierced  by  the  tendon  of 
the  Flexor  carpi  radialis;  and,  beneath  it,  pass  the  tendons  of  the  Flexor  sublimis 
and  profundus  digitorum,  the  Flexor  longus  pollicis,  and  the  median  nerve. 
There  are  two  synovial  membranes  beneath  this  ligament;  one  of  large  size,  en- 
closing the  tendons  of  the  Flexor  sublimis  and  profundus;  and  a  separate  one 
for  the  tendon  of  the  Flexor  longus  pollicis;  the  latter  is  also  large  and  very  ex- 
tensive, reaching  from  above  the  wrist  to  the  extremity  of  the  last  phalanx  of  the 
thumb. 

The  Posterior  Annular  Ligament  is  a  strong  transverse  fibrous  band,  extending 
across  the  back  of  the  wrist,  and  continuous  with  the  fascia  of  the  fore-arm.  It 
forms  a  sheath  for  the  extensor  tendons  in  their  passage  to  the  fingers,  being 
attached,  internally,  to  the  cuneiform  and  pisiform  bones,  and  palmar  fascia;  ex- 
ternally, to  the  margin  of  the  radius;  and  in  its  passage  across  the  wrist,  to  the 
elevated  ridges  on  the  posterior  surface  of  the  radius.  It  presents  six 
compartments  for  the  passage  of  tendons,  each  of  which  is  lined  by  a  separate 
synovial  sac.  These  are,  from  within  outwards,  i.  A  sheath  on  the  outer  side  of 
the  radius  for  the  tendons  of  the  Extensor  ossis  metacarpi,  and  Extensor 
primi    intemodii    pollicis.      2.    Behind    the   styloid   process,    for   the    tendons 
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of  the  Extensor  carpi  rodialie  longior  sod  brevior.  3.  Opposite  the  middle  of  the 
posterior  surface  of  the  radius,  for  the  tendon  of  the  Extensor  secundi  intemodii 
pollicis.  4.  For  the  tendons  of  the  Extensor  communis  digitorum,  and  Extensor 
indicia.  5.  For  the  £zt«nsor  minimi  digiti.  6.  For  the  t«ndan  of  the  Extensor 
carpi  ulnaris.  The  synovial  membranes  lining  these  sheaths  are  ususlljr  very  ex- 
tensive, extending  from  above  the  annular  ligament,  down  upon  the  tendons,  al- 
most to  their  insertion. 

The  Palmar  Fascia  forms  a  common  sheath  which  invests  the  muscles  of  the 
hand.  It  consists  of  three  portions,  a  central  and  two  lateral.  The  central  por- 
tion occupies  the  middle  of  the  palm,  is  triangular  in  shape,  of  great  strength  and 
thickness,  and  binds  down  the  tendons  in  this  situation.  It  is  narrow  above,  being 
attached  to  the  lower  margin  of  the  annalar  ligament,  and  receives  the  expanded 
tendon  of  the  Palmaris  longus  muscle.  Below,  it  is  broad  and  expanded,  and  op- 
posite the  heads  of  the  metacarpal  bones  divides  into  four  slips,  for  the  four  fingers. 
Each  slip  subdivides  into  two  processes  which  enclose  the  tendons  of  the  Flexor 
muscles,  and  are  attached  to  the  sides  of  the  first  phalanx,  and  to  the  anterior  or 
glenoid  ligament;  by  this  arrangement,  four  arches  are  formed,  under  which  the 
Flexor  tendons  pass.  The  arched  intervals  left  in  the  fascia  between  these  four 
fibrous  slips,  transmit  the  digital  vessels  and  nerves,  and  the  tendons  of  the  Lum- 
bricales.  At  the  point  of  division  of  the  palmar  fascia  into  the  slips  above  men- 
tioned, numerous  strong  transverse  fibres  bind  the  separate  processes  together. 
This  fascia  is  intimately  adherent  to  the  integument  hy  numerous  fibrous  bands, 
and  gives  origin  by  its  inner  margin  to  the  Palmaris  brevis;  it  covers  the  superficial 
palmar  arch,  the  tendons  of  the  flexor  muscles,  and  the  branches  of  the  median 
and  ulnar  nerves;  and  on  each  side  it  gives  ofi*  a  vertical  septum,  which  is  con- 
tinuous with  the  interosseous  aponeurosis,  and  separates  the  lateral  from  the  middle 
palmar  region. 

The  Lateral  portions  of  the  palmar  fascia  are  veiy  thin  fibrous  layers,  which 
cover,  on  the  radial  side,  the  muscles  of  the  ball  of  the  thumb;  and  on  the  ulnar 
side,  the  muscles  of  the  little  finger;  they  are  continuous  with  the  dorsal  fascia, 
and  in  the  palm,  with  the  middle  portion  of  the  palmar  fascia. 

Muscles  of  the  Hand. 

The  mnsctes  of  the  hand  are  subdivided  into  three  groups.      1.  Those  of  the 

thumb,  which  occupy  the  radial  side.     2.  Those  of  the  little  finger,  which  occupy 

the  ulnar  side.     3.  Those  in  the  middle  of  the  palm  and  between  the  interosseous 

spaces. 

Radial  Gsoup. 
Mutclts  of  the  Thumb. 
Abductor  PoUicte. 

Opponens  FoUicis  (Flexor  Ossis  Metacarpi). 
Flexor  Brevis  PoUicis. 
Adductor  Pol  lie  is. 
The  Abductor  Pbllicin  is  a  thin,  flat,  narrow  mnscle, 
neath  tlie  integument.     It  arises  from  the  ridge  of  the  of 
ligament;  and  passing  outwards  and  downwards,  is  inserts 
into  the  radial  side  of  the  base  of  the  first  phalanx  of  th( 
Relations.  By  its  superficial  surface,  with  the  palmar 
face,  with  the  Opponens  potlicis,  from  which  it  is  separate 
Its  tttn«r  border,  is  separated  from  the  Flexor  brevis  poll 
interval. 

The  Opponent  Pollicis  (^Flexor  Otsis  Metacarpi)  is  a 

placed  beneath  the  preceding.     It  arises  from  the  palmar 

and  annular  ligament;  the  fleshy  fibres  pass  downwards  and 

into  the  whole  length  of  the  metacarpal  bone  of  the  thuin 

Belations.  By  its  superficial  surface,  with  the  Abducts 
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tHrJaee,  with  Uie  trapezio-metacarpal  articulation.     By  its  iniur  border,  with  the 
Flexor  brevia  polite  is. 

The  Flexor  Brevit  PollicU  is  much  larger  than  either  of  the  two  preceding 
muBclei,  beneath  which  it  is  placed.  It  condsts  of  two  distinct  portions,  in  the 
tnterral  between  which  lies  die  tendon  of  the  Flexor  longns  poUicia.  The  ante- 
rior and  more  auperficial  portion  arises  from  the  trapezium  and  outer  two>thirds  of 
the  annular  ligament.     The  deeper  portion  from  the  trapezoides,  os  magnum,  base 

159. — HoBcles  of  the  Left  Hand.    I^thnar  Surface. 


of  the  third  metacarpal  bone,  and  aheath  of  the  tendon  of  the  Flexor  carpi  radialia. 
The  fleshy  fibrea  unite  to  form  a  single  muscle;  this  divides  into  two  lendona, 
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which  are  ingerted  one  oa  either  eide  of  the  base  of  the  first  phalanx  of  the  thumb. 
A  Besamoid  bone  is  developed  in  each  of  these  tendons  ae  thej  pass  ocrosa  the  me- 
tacarpo-phalangeal  joint;  the  outer  one  being  joined  bj  the  tendon  of  the  Abduc- 
tor, and  the  inner,  by  that  of  the  Adductor. 

Rtlationt.  By  its  tvprrficial  tur/ace,  with  the  palmar  fascia.  By  its  d»ep 
turface,  with  the  Adductor  poUicia,  and  tendon  of  the  Flexor  carpi  radialis. 
By  its  external  turfaee,  with  the  Opponens  pollicie.  By  its  internal  tur/ace,  with 
tlie  tendon  of  the  Fleior  longua  pollicia. 

The  Adductor  P^llicit  {&g.  I  $f>),  is  themostdeeply  seated,  and  the  largest  of  this 
group  of  muscles.  It  is  of  a  triangular  form,  arising,  by  its  broad  base,  from  the 
whole  length  of  the  metacarpal  bone  of  the  middle  finger  on  its  palmar  surface :  tlie 
fibres,  proceeding  outwards,  converge,  to  be  inserted  by  a  short  tendon  into 
the  ulnar  side  of  the  base  oi  the  first  phalanx  of  the  thumb,  and  into  the  internal 
sesamoid  bone,  being  blended  with  the  inaermoet  tendon  of  the  Flexor  brevis 
pollicis. 

RelatiouM.  By  its  tuperfietal  lurfaee,  with  the  Flexor  brevis  pollicis,  the 
tendons  of  the  Plexor  profundus  digitorum  and  Lumbricales.  Its  deep  ntrfaee, 
covers  tlie  two  first  iuteroflseoas  spaces,  from  which  it  is  separated  by  a  strong 
aponeurosis. 

Nervet.  The  Abductor,  Opponens,  and  outer  head  of  the  Flexor  brevis  pollicis, 
are  supplied  by  the  median  nerve  ;  the  inner  head  of  the  Flexor  brevis,  and  the 
Adductor  pollicis,  by  tlie  ulnar  nerve. 

Action*.  The  actions  of  the  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cated by  their  names.  This  segment  of  tbe  hand  is  provided  with  three  Exteneors, 
an  Extensor  of  the  metacarpal  booe,  an  Extensor  of  the  first,  and  an  Extensor  of 
the  second  phalanx  ;  these  occupy  the  dorsal  suHace  of  the  fore-arm  and  hand. 
Tliere  are,  also,  three  Flexors  on  the  palmar  surface,  a  Flexor  of  the  metacarpal 
bone,  the  Flexor  ossis  metacarpf  (Oppooeos  pollicis),  the  Flexor  brevis  pollicis, 
and  the  Fli^xor  longus  pollicis ;  there  Is  also  an  Abductor  and  an  Adductor, 
These  muscles  give  to  the  thumb  that  extensive  range  of  motion  which  it  pos- 
sesses in  an  eminent  degree, 

Ulvab  Reqioit. 
Mtuvlet  oflh*  Little  Finger. 

Palmaris  Brevis.  Flexor  Brevis  Minimi  Digiti. 

Abductor  Minimi  Digiti.  Opponens  Minimi  Digiti. 

The  Palmarit  Brevit,  is  a  thin  quadrilateral  plane  of  muscular  fibres,  placed 
immediately  beneath  the  integument  on  the  ulnar  side  of  the  hand.  It  arises 
by  tendinous  fasciculi,  from  the  annular  ligament  and  palmar  fascia;  the  fleshy 
fibres  pass  horizontally  inwards^  to  be  inserted  into  the  akin  on  the  inner  border 
of  the  palm  of  the  hand. 

Relation*.  By  its  tuper/ieiat  turfaee,  with  the  integnwent  to  which  it  is  inti- 
mately adherent,  especially  by  its  inner  extremity.  By  its  deep  turfaee,  with 
the  inner  portion  of  the  palmar  fascia,  which  separates  it  from  the  ulnar  arteiy 
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tMme,  and  anterior  Burfoce  of  the  uinuUr  ligament,  and  ie  inserted  into  the  base 
of  the  first  phiUanx  of  the  little  finger,  in  connection  with  the  preoeding.  It 
ia  separated  trom  the  Abductor  at  its  origin,  by  the  communicating  branch 
of  the  ulnar  artery,  and  deep  palmar  branch  of  tlie  uhiar  nerve.  This  muscle  is 
■ometimes  wanting.     The  Abduct^ir  is  then,  usually,  of  large  size. 

Rtlations.  By  its  titperfieial  ntrfaee,  with  the  internal  portion  of  the  palmar 
faacia,  and  the  Palmaris  brevis.  By  its  deep  iurface,  with  the  Flexor  oesis  me- 
tacarpi. 

The  Opponent  Minimi  Digiti  (fig.  156),  is  of  a  triangular  form,  and  placed  im- 
mediately beneath  the  preceding  muectea.  It  arises  from  the  unciform  process 
of  the  UDciform  bone,  and  contiguous  portion  of  the  annular  ligament ;  from 
these  points,  the  fibres  pass  downwards  and  inwards,  to  be  inserted  into  the 
whole  length  of  the  metacarpal  bone  of  the  little  finger,  along  its  ulnar  margin. 

Relations.  By  its  tuperficial  turfaee,  with  the  Flexor  brevia,  and  Abductor 
minimi  digiti.  By  its  deep  turfaee,  with  the  interoesei  muscles  in  the  fifth 
metacarpal  space^  the  metacarpal  bone,  and  the  Flexor  tendons  of  the  little 
finger. 

Nervet.  All  the  muscles  of  this  group  are  supplied  by  the  ulnar  nerre. 

Aetione.  The  actions  of  the  muscles  of  the  little  finger  are  expressed  in  their 
names.  The  Falmaris  brevia  corrugates  the  skin  on  the  inner  side  of  the 
palm  of  the  hand. 

Middle  Paluab  Reqion. 

Lnmbricales.  Interossei  Palmares. 

Interosaei  Dorsalea. 

The  Lumbriealet  are  four  smalt  fleshy  fasciculi,  accessories  to  the  deep  Flexor 
muscle.     They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep  Flexor,  the 
first  and  second,  from  the  radial  side  and  palmar  surface  of  the  tendons  of  the  index 
and  middle  fingers,  the  third,  from  the  contiguous  sides  of  the  tendons  of  the 
middle  and  ring  fingers,  and  the  fourth,  from  the  contiguous  aides  of  the  tendons 
of  the  ring  and  little  fingers.     They  pass  forwards  to  the  radial  side  of  the  cor- 
responding   fingers,  uid    opposite   the  Metacarpo-phalangeal  articulations,  each 
tendon  terminates  in  a  brood  aponeurosis,     iSo. — The  Dorsal  Interosaei  of  Left  Hand, 
which  is  inserted  into  the  tendinous  ex- 
pansion &om  the  £xtensor  communis  di- 
gitomm,  which  covers  the  dorsal  aspect 
of  each  finger. 

The  Interottei  Mutelet  are  so  named 
from  their  occupying  the  intervals  be- 
tween the  metacai^al  bones.  They  are 
diyided  into  two  sets,  a  dorsal  and  pal- 
mar, the  former  are  four  in  number,  one 
in  each  metacarpiU  space,  the  latter, 
three  in  number,  lie  upon  the  metacarpal 
bones. 

The  Dortal  Interottei  ore  four  in 
number,  larger  than  the  palmar,  and 
occupy  the  intervals  between  the  meta- 
carpal bones.  They  are  bipenniform 
muscles,  arising  by  two  heads  from  the 
adjacent  sides  of  the  metacarpal  bones, 
but  more  extensively  from  that  side  of 
the  metacarpal  bone,  which  corresponds 
to  the  side  of  the  finger  in  which  the 
muscle  is  inserted.     They  are    inserted 
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into  the  base  of  the  first  phalanges,  and  into  the  aponeurosis  of  the  commoD 
Extensor  tendon.  Between  &e  double  origin  of  each  of  these  muscles  is  & 
narrow  triangular  iaterval,  through  which  passes  a  perforating  branch  from  the 
deep  palmar  arch. 

The  First  Dortal  InteroMeoua  muscle  or  Abductor  indtcis,  is  larger  than  the 
others,  and  lies  in  the  interval  between  the  thumb  and  index  finger.  It  is  fiat, 
triangular  in  form,  and  arises  b;  two  heads,  separated  \>y  a  fibrous  arch,  for  the 
passage  of  the  radial  arterjr  into  the  deep  part  of  the  palm  of  the  hand.  The 
outer  head  arises  from  the  upper  half  of  the  ulnar  border  of  tlie  first  metacarpal 
bone,  the  inner  head,  from  the  entjre  length  of  the  radial  border  of  the  second 
metacarpal  bone,  the  tendon  is  inserted  into  the  radial  side  of  the  index  finger. 
The  second  and  third  are  inserted  into  the  middle  finger,  the  former  into  its 
radial,  the  latter  into  its  ulnar  aide.  The  fourth  is  inserted  in  the  radial  side 
of  the  ring  finger. 

The  Palmar  Jnterostei,  three  in  number,  are  smaller  thaa  the  Dorsal,  and  placed 
i6i.— Thel^marlntorossei  of  Left        "po"  ^^  palmar  surface  of  the  metacarpal 
Hand.  bones,  rather    than    between    them.     They 

arise  from  the  entire  length  of  the  meta- 
carpal bone  of  one  finger,  and  are  inserted 
into  Uie  side  of  tlie  base  of  the  first  pha- 
lanx and  aponeurotic  expansion  of  the 
common  Extensor  tendon  of  the  same  finger. 
The  first  arises  frorn  Uie  ulnar  side  of 
the  second  metacarpal  bone,  and  is  inserted 
into  the  same  side  of  the  index  finger.  The 
second  arises  from  the  radial  side  of  (he 
fourth  metacarpal  bone,  and  is  inserted  into 
the  same  side  of  the  ring  finger.  The  third 
arises  from  the  radial  side  of  the  fifth  me- 
tacarpal bone,  and  is  inserted  into  the  same 
side  of  the  little  finger.  From  this  account 
it  maj  be  seen,  that  each  finger  is  provided 
with  two  InteroBsei  muscles,  with  the  excep- 
tion of  the  little  finger. 

Nervei.  The  two  outer  Lumbricales  are 
supplied  by  the  median  nerve;  the  rest  of 
the  muscles  of  this  group  hy  the  ulnar. 

Aetitmt.  The  Dorsal  interossei  muscles 
abduct  the  fingers  from  an  imaginary  line 
drawn  longitudinally  through  the  centre  of  the  middle  finger,  and  the  Palmar 
interossei  adduct  the  fingers  towards  the  same  line.  They  usually  assist  the 
Extensor  muscles,  but  when  the  fingers  are  slightly  bent,  assist  in  flexing  the 
fingers. 

SURGICAL  ANATOMY. 

The  Student  having  completed  the  dissection  of  the  muscles  of  the  upper  ex- 
tremity, should  consider  the  efiects  likely  to  be  produced  by  the  action  of  the 
various  muscles  in  fracture  of  the  bones;  the  causes  of  displacement  are  thus 
easily  recognised,  and  a  suitable  treatment  in  each  case  may  be  readily  adopted. 

In  considering  the  actions  of  the  various  muscles  upon  fractures  of  the  upper 
extremity,  the  most  common  forms  of  injury  Iiave  been  selected,  both  for  illus- 
tration and  description. 

Fracture  of  the  clavicle  is  an  exceedingly  common  accident,  and  is  usually  caused 
by  indirect  violence,  as  a  fall  upon  tlie  shoulder;  it  occasionally,  however,  occurs 
from  direct  force.  Its  most  usual  situation  is  just  external  to  the  centre  of  the 
bone,  but  it  may  occur  at  the  sternal  or  acromial  ends. 

Fracture  of  the  middle  of  the  clavicle  (fig.  162)  is  always  attended  with  con- 
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siderable  displacemeat,  the  outer  frtLgmeat  being  drawn  downwards,  forwarde,  and 
inwards;  the  inner  fragment  slightly  upwards.  The  outer  fragment  is  drawn  down 
by  the  weight  of  the  arm  and  the  action  of 
the  Deltoid,  and  forwards  and  inwuda  by 
the  Pectoralis minor  and  Subclavius  muscles; 
the  inner  fragment  is  slightly  raised  by  the 
Stemo-cleido  mastoid,  but  only  to  a  very 
limited  extent,  as  the  attachment  of  the 
costo-clavicular  ligament  and  Fectoralis 
miyor  below  and  in  front  would  prevent  any 
very  great  displacement  upwards.  The 
causes  of  displacement  having  been  ascer- 
tained, it  is  easy  to  apply  the  appropriate 
treatment.  The  outer  fragment  is  to  be 
drawn  outwards,  and,  together  with  the 
scapula,  raised  upwards  to  a  level  with  the 
inner  fragment,  and  retained  in  that  posi- 
tion. 

In  fracture  of  the  acromial  end  of  the 
clavicle  between  the  conoid  and  trapezoid 
ligaments,  only  slight  displacement  occurs, 
as  these  ligaments,  from  their  oblique  inser- 
tion, serve  to  hold  both  portions  of  the  bone 
in  apposition.  Fracture,  also,  of  the  sternal 
end,  internal  to  the  costo-clavicular  ligament, 
is  attended  with  only  slight  displacement; 
this  ligament  serving  to  retain  the  fragments 
in  close  apposition. 

Fracture  of  the  acromion  proceei  usably  arises  from  violence  applied  to  the 
upper  and  outer  part  of  the  shoulder:  it  is  generally  known  by  the  rotundity  of 
the  shoulder  being  lost,  from  the  Deltoid  drawing  downwards  and  forwards  the 
fractured  portion;  and  the  displacement  may  easily  be  discovered  by  tracing  the 
margin  of  the  clavicle  outwards,  when  the  fragment  will  be  found  resting  on 
the  front  and  upper  part  of  the  head  of  the  humerus.  In  order  to  relax  the 
anterior  and  outer  fibres  of  the  Deltoid  (the  opposing  muscle),  the  arm  should 
he  drawn  forwards  across  the  chest,  and  the  elbow  well  raised  up,  so  that 
the  head  of  the  bone  may  press  upwards  the  acromion  process,  and  retain  it  in  its 
position. 

Fracture  of  the  coracoid  proeeit  is  an  extremely  rare  accident,  and  is  usually 
caused  by  a  sharp  blow  directly  on  its  pointed  extremity.  Displacement  is  here 
produced  by  the  combined  actions  of  the  Pect^ralis  minor,  short  head  of  the 
Biceps,  and  Coraco-brachialis,  the  former  muscle  drawing  the  fragment  inwards, 
the  latter  directly  downwards,  the  amount  of  displacement  being  limited  by  the 
conneclJon  of  this  process  to  the  acromion  by  means  of  the  coraco-acromion  liga- 
ment. In  order  to  relax  these  muscles,  and  replace  the  fragments  in  close  appo* 
sition,  the  fore-arm  should  be  flexed  so  as  to  relax  the  Biceps,  and  the  arm  drawn 
forwards  and  inwards  across  the  chest  so  as  to  relax  the  Coraco-brachialis;  the 
action  of  the  Pectoralis  minor  may  be  counteracted  by  placing  a  pad  in  the  axilla; 
the  humerus  should  then  be  pushed  upwards  against  the  coraco-acromial  ligament, 
and  tlie  arm  retained  in  this  position.  - 

Fracture  of  the  anatomical  neck  of  the  humerus  within  the  capsular  ligament 
is  a  rare  accident,  attended  with  very  slight  displacement,  an  impaired  condition  of 
the  motions  of  the  joint,  and  crepitus. 

Fracture  of  the  surgical  neck  {fig.  163)  is  very  common,  is  attended  with  con- 
siderable displacement,  and  its  appearances  correspond  somewhat  with  those  of 
dislocation  of  ihe  head  of  the  humerus  into  the  axilla.  The  upper  fragment  is 
slightly  elevated  under  the  coraco-acromion  ligament  by  the  muscles  attached  to 


270  SURGICAL  ANATOMY. 

the  greater  and  leswr  tuberosities;  the  npper  end  of  the  lower  ligament  ia  drawn 
inwards  by  the  Pectoralie  major,  Latissimus  dorsi,  and  Teres  major;  and  tlie 
humerus  is  thrown  obliqaelj  outwards  from 
the  side  by  the  action  of  the  Deltoid,  and 
occasionally  elevated  so  as  to  project  beneath 
and  in  front  of  the  coracoid  process.  By 
fixing  the  shoalder,  and  drawing  the  arm 
outwards  and  downwards,  the  existing  de- 
formity is  at  once  reduced.  To  counteract 
the  action  of  the  opposing  muscles,  and  to 
keep  the  fragments  in  position,  the  arm 
should  be  drawn  from  the  side,  and  paste- 
board splints  applied  on  its  Four  sides,  a 
large  conical -shaped  pad  should  be  placed 
in  the  axilla  with  the  base  turned  upwards, 
and  the  elbow  approximated  to  the  side,  and 
retained  there  by  a  broad  roller  passed 
around  the  chest;  by  these  means,  the  action 
of  the  Pectoralis  major,  Latissimus  dorsi, 
Teres  major,  and  Deltoid  muscles  are  coun- 
teracted: the  fore-arm  should  then  be  flexed, 
and  the  hand  supported  in  a  sling,  care 
being  taken  not  to  raise  the  elbow,  otherwise  the  lower  fHgment  may  be  displaced 
upwards. 

In  fVacture  of  the  ihaft  of  the  humertu  below  tlie  insertion  of  the  Fectoralis 
m^or,  Latissimus  dorsi,  and  Teres  m^or,  utd  above  the  insertion  of  the  Deltoid, 
there  is  also  considerable  deformity,  the  lower  end  of  the  upper  fragment  being 
drawn  inwards  by  the  first  mentioned  muscles,  and  the  lower  fragment  drawn  up- 
wards and  outwards  by  the  Deltoid,  producing  shortening  of  the  limb,  and  a  con- 
siderable prominence  at  the  seat  of  fracture,  from  the  ti^tnred  ends  of  the  bone 
riding  over  one  another,  especially  if  the  fracture  takes  place  in  an  oblique  direc- 
tion. The  Augments  may  be  readily  brought  into  apposition  by  extension  from 
the  elbow,  and  retained  in  that  position  by  adopting  the  same  means  as  in  the 
preceding  injury. 

In  fracture  of  the  sha/i  of  the  kuMertu  immediately  below  the  insertion  of  ibe 
Deltoid,  the  amount  of  deformity  depends  greatly  upon  the  direction  of  the  fracture. 
If  the  fracture  occurs  in  a  transverse  direction,  only  slight  displacement  occurs, 
the  lower  extremity  of  the  upper  fragment  being  drawn  a  little  forwards:  but  in 
oblique  fracture,  the  combined  actions  of  the  Biceps  and  Brachial  is  anticus  muscles 
in  fi^t,  and  the  Triceps  behind,  draw  upwards  the  lower  fragment,  causing  it  to 
glide  over  the  lower  end  of  the  upper  fragment,  either  backwards  or  forwards, 
according  U>  the  direction  of  the  fracture.  Simple  extension  reduces  the  defor- 
mity, and  the  application  of  splints  on  the  four  sides  of  the  arm  retain  the  fn%- 
ments  in  apposition.  Care  shonid  be  taken  not  to  ruse  the  elbow,  but  the  fore-arm 
and  band  may  be  supported  in  a  sling. 

Fracturcof  the  AKmeru«  (fig.  164)  immediately  above  the  condyles  deserves  very 
attentive  consideration,  as  the  general  appearances  correspond  somewhat  with 
those  produced  by  separation  of  the  epiphysis  of  the  humerus,  and  with  those  of 
dislocation  of  the  radius  and  ulna  backwards.  If  the  direction  of  the  fracture 
is  oblique  from  above,  downwards  and  outwards,  the  lower  fragment  is  drawn 
upwards  and  backwards  by  the  Brachlalis  anticus  and  Biceps  in  front,  and  the 
Triceps  beliind.  This  injury  may  be  diagnosed  from  dislocation  by  the  increased 
mobility  in  fracture,  the  existence  of  crepitus,  and  the  deformity  being  remedied 
by  extension,  by  the  discontinuance  of  which  it  is  again  reproduced.  The  age  of 
the  patient  is  of  importance  in  distinguishing  this  form  of  injury  from  separation 
of  the  epiphysis.  If  fracture  occurs  in  the  opposite  direction  to  that  shewn  in 
the  plate,  the  lower  fragment  is  drawn  upwards  and  forwards,  causing  a  con- 
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siderable  prominence  in  front,  and  the  lower  end  of  tho  upper  ^"uginent  prcijects 
backwards  beneath  the  tendon  of  the  Triceps  muBcle. 

Fractare  of  the  eoronoid  proceii  of  the      ,       -w,    ^         r,.     n  v 

,      .  ■  ji     .     r  a     '  *4- — Fracture  of  the  Humerus  above 

ulna  IB  tin  accident  of  rare  occurrence,  and  ji,g  Condyles, 

ie  ueually  cansed  b^  violent  action  of  the 
BrarbialiB  anticuB  muscle.  The  amount  of 
displacement  varies  according  to  the  extent 
of  the  fracture.  If  the  tip  of  the  process 
only  is  broken  off,  the  fragment  ia  drawn 
upwards  by  the  Brachialis  anticns  on  a  level 
with  the  eoronoid  deproBsion  of  the  humems, 
and  the  power  of  flexion  Ib  partially  lost.  If 
the  proceBB  is  broken  off  near  its  root,  the 
fragment  is  still  displaced  by  the  eiune 
muscle;  at  the  same  time,  on  extending  the 
fore-arm,  partial  dislocation  backwards  of  the 
ulna  occurs  from  the  action  of  the  Triceps 
muscle.  The  appropriate  treatment  would 
be  to  relax  the  Brachialis  antlcus  by  flexing 
the  fore-arm,  and  to  retain  the  fr^ments  in 
immediate  apposition  by  keeping  ^e  arm  in 
this  position.  Union  is  generally  liga- 
mentouB. 

Fracture  of  the  o/«cran<mproc»«  (fig.165)  is  a  more  ft^qnent  accident,  and  is 
caused  either  by  violent  action  of  the  Triceps  muscle,  or  by  a  fall  or  blow  upon  the 
point  of  the  elbow.  The  detached  fragment  is  displaced  upwards,  by  the  action  of 
the  Triceps  muscle,  from  half  an  inch 

to  two  inchea;  the  prominence  of  the  i^f. — Frautnre  of  tba  Olecranon, 

elbow  Ib  consequently  lost,  and  a  deep 
hollow  ie  felt  at  the  back  part  of  tlie 
joint,  which  is  much  increased  on 
flexing  the  limb.  The  patient  at  the 
same  time  loses  the  power  of  exteod- 
ing  the  fore-arm.  The  treatment  con- 
sists in  relaxing  the  Triceps  by  ex- 
tending the  fore-arm,  and  retaining  it 
in  this  position  by  means  of  a  long 
straight  splint  applied  to  the  front  of 
the  arm;  the  fragments  are  thus 
brought  into  closer  apposition,  and 
may  be  further  approximated  by  draw- 
ing down  the  upper  fragment.  Union 
is  generally  ligamentous. 

Fracture  of  the  neck  of  ikt  radiut 
IB  an  exceedingly  rare  accident,  and  is  generally  caused  by  direct  violence.  Its 
diagnosis  is  somewhat  obscure,  on  account  of  the  Blight  deformity  visible  from  the 
large  namber  of  mnBCIcs  which  surround  it;  but  the  movements  of  pronation  and 
gupination  are  entirely  loat.  The  upper  fn^ment  is  drawn  outwards  by  tho  Supi- 
nator brevis,  its  extent  of  displacement  being  limited  by  the  attachment  of  the 
orbicular  ligament.  The  lower  fragment  is  drawn  forwards  and  slightly  upwards 
by  the  Biceps,  and  inwards  by  tho  Pronator  radii  teres,  its  displacement  forwards 
and  upwards  being  counteracted  in  some  degree  by  the  Supinator  brevis.  The 
treatment  essentially  consists  in  relaxing  the  Biceps,  Supinator  brevii^  and  Pro* 
nator  radii  teres  muscles;  by  flexing  the  fore-arm,  and  placing  it  in  a  position 
midway  between  pronation  and  supination,  extension  having  been  previously  made 
BO  as  to  bring  the  parts  in  apposition. 

Fracture  of  the  radini  (fig.  166)  is  more  common  than  fracture  of  the  ulna,  00 


I  fi6. — Fnctun  of  the  Shaft  of  the  Badius. 
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acconnt  of  the  connection  of  the  former  with  the  wriaL     Fracture  of  the  shaft  of 
the  radiua  near  its  centre  may  occur  from  direct  violence,  but  more  frequently 
from  a  fall  forwards,  the  entire  weight  of  the  body  being  received  on  the  wrist 
and  hand.     The  upper  fragment  la 
drawn  upwards  by  the  Biceps,  and 
inwards  by  the  Pronator  radii  teres, 
holding  a  position  midway  between 
pronation  and  supination,  and  a  de* 
gree  of  fulness  in  the  upper  half  of 
the  fore-arm  is  thus  produced;   the 
lower  fragment  is  drawn  downwards 
and  inwards  towards  the  ulna  by  the 
Pronator  quadrotus,  and  thrown  into 
a    state    of  pronation  by   the  same 
mascle;  at  the  same  time,  the  Supinator  longue,  by  elevating  the  styloid  process, 
into  which  it  is  inserted,  will  serve  to  depress  still  more  the  upper  end  of  the 
lower  fragment  towards  tlie  ulna.     In  order  to  relax  the  opposing  muscles  tlie 
fore-arm  should  be  bent,  and  the  limb  placed  in  a  position  midway  between  pro- 
nation and  supination;  the  fracture  is  then  easily  reduced  by  extension  from  the 
wrist  and  elbow:  well  padded  splints  should  then  be  applied  on  both  sides  of  the 
fore-arm  ftom  the  elbow  to  the  wrist;  the  hand  being  allowed  to  fall,  will,  by  its 
own  weight,  counteract  the  action  of  the  Pronator  quadratua  and  Supinator  longus, 
and  elevate  this  fragment  (o  the  level  of  the  upper  one. 

Fracture  of  the  ikafi  of  the  ulna  is  not  a  common  accident;  it  ia  usually  caused 
by  direct  violence.  Its  more  protected  position  on  the  inoer  side  of  tlie  limb,  the 
greater  strength  of  its  shaft,  and  its  indirect  connection  with  the  wrist,  render  it 
less  liable  to  iiyury  than  the  radius.  It  usually  occurs  a  little  below  the  centre, 
which  is  the  weakest  part  of  the  bone.  The  upper  fragment  retains  its  usual 
position;  but  the  lower  fragment  is  drawn  outwards  towards  the  radius  by  the 
Pronator  quadratus,  producing  a  well  marked  depression  at  the  seat  of  fracture, 
and  some  fulness  on  the  dorsal  and  palmar  surfaces  of  the  fore-arm.  The  fracture 
is  easily  reduced  by  extension  from  the  wrist  and  fore-arm,  Tlie  fore-arm  should 
be  flexed,  and  placed  in  a  position  midway  between  pronation  and  supination,  and 
well  padded  splints  applied  from  the  elbow  to  the  ends  of  the  fingers. 

Fracture  of  the  ihafti  of  the  radiui  and  ulna  together  is  not  a  common  acci- 
dent; it  may  arise  from  a  direct  blow,  or  from  indirect  violence.  The  lower 
fragments  are  drawn  upwards,  sometimes  forwards,  sometimes  backwards,  according 
to  the  direction  of  the  fracture,  by  the  combined  actions  of  the  Flexor  and  Ex- 
tensor muscles,  producing  a  degree  of  fulness  on  the  dorsal  or  palmar  surface  of 
the  fore-arm;  at  the  same  time  the  two  fragments  are  drawn  into  contact  by  the 
Pronator  quadratus,  the  radius  in  a  state  of  pronation:  the  upper  fragment  of  the 
radius  is  drawn  upwards  and  inwards  by  the  Biceps  and  Pronator  radii  teres  to  a 
higher  level  than  the  ulna;  the  upper  portion  of  the  ulna  is  slightly  elevated  by 
the  Brachialis  anticus.  The  fracture  may  be  reduced  by  extension  from  the  wrist 
and  elbow,  and  the  fore-arm  should  be  placed  in  the  same  position  as  in  fracture  of 
the  ulna. 

In  the  treatment  of  all  cases  of  fracture  of  the  bonea  of  the  fore-arm,  the  greatest 
care  is  requisite  to  prevent  the  ends  of  the  bonea  from  being  drawn  inwards 
towards  tlie  interosseoua  space:  if  this  ia  not  carefully  attended  to,  the  radiua  and 
ulna  may  become  anchylosed,  and  the  movements  of  prouution  and  supination 
entirely  lost.  To  obviate  this,  the  splints  applied  to  the  limb  should  be  well 
padded,  so  as  to  press  the  muscles  down  into  their  normal  situation  in  the  inter- 
osseous apace,  and  so  prevent  the  approximation  of  the  fragments. 

Fracture  of  the  lower  end  of  the  radius  (fig.  167)  is  usually  called  ColUsfrae- 
titre,  from  the  name  of  the  eminent  Dublin  surgeon  who  first  accurately  described 
iL  It  usually  arises  from  the  patient  falling  from  a  height,  and  alighting  upon 
the  hand,  which  receives  the  entire  weight  of  the  lH>dy.     This  fracture  usually 
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takes  place  from  half  an  inch  to  an  inch  above  the  articular  surface  if  it  occurs  in 
the  adult;  but  in  the  child,  before  the  age  of  sixteen,  it  is  more  frequently  a  sepa- 
ration of  the  epiphysis  from  the  apophysis.  The  displacement  which  is  produced 
is  very  considerable,  and  bears  some  resemblance  to  dislocation  of  the  carpus  back- 
wards, from  which  it  should  be  carefully  distinguished.  The  lower  fragment  is 
drawn  upwards  and  backwards  behind  the  upper  fragment  by  the  combined  actions 

167. — Fracture  of  the  Lower  End  of  the  Radius. 


of  the  Supinator  longus  and  the  flexors  and  extensors  of  the  thumb  and  carpus, 
producing  a  well  marked  prominence  on  the  back  of  the  wrist,  with  a  deep  de- 
pression behind.  The  upper  fragment  projects  forwards,  often  lacerating  the 
substance  of  the  Pronator  quadratus,  and  is  drawn  by  this  muscle  into  close  con- 
tact with  the  lower  end  of  the  ulna,  causing  a  projection  on  the  anterior  surface 
of  the  fore-arm,  immediately  above  the  carpus,  from  the  flexor  tendons  being 
thrust  forwards.  This  fracture  may  be  distinguished  from  dislocation  by  the 
deformity  being  removed  on  making  sufficient  extension,  when  crepitus  may  be 
occasionally  detected;  at  the  same  time,  on  extension  being  discontinued,  the  parts 
immediately  resume  their  deformed  appearance.  The  age  of  the  patient  will  also 
assist  in  determining  whether  the  injury  is  fracture  or  separation  of  the  epiphysis. 
The  treatment  consists  in  flexing  the  fore-arm,  and  making  powerful  extension 
from  the  wrist  and  elbow,  depressing  at  the  same  time  the  radial  side  of  the  hand, 
and  retaining  the  parts  in  this  position  by  well  padded  pistol-shaped  splints. 


MUSCLES  AND  FASCLffi  OF  THE  LOWER  EXTREMITY. 

The  Muscles  of  the  Lower  Extremity  are  subdivided  into  groups,  corresponding 
with  the  different  regions  of  the  limb. 


Ilicu;  Region. 

Psoas  magnus. 
Psoas  parvus. 
Biacus. 

Thigh. 

Anterior  Femoral  Region. 

Tensor  vaginse  femoris. 

Sartorius. 

Rectus. 

Vastus  extemus. 

Vastus  intemus. 

Crurffius. 

Subcruneus. 

Internal  Femoral  Region. 
Gracilis. 


Pectineus. 
Adductor  longus. 
Adductor  brevis. 
Adductor  magnus. 

Hip. 

Gluteal  Region. 

Gluteus  maximuF. 
Gluteus  medius. 
Gluteus  minimus. 
Pyriformis. 
Gemellus  superior. 
Obturator  intemus. 
Gemellus  inferior. 
Obturator  extemus. 
Quadratus  femoris. 


MUSCLES  ASD  FASCI.E. 


r^mUtr  Rtgiom. 

Scm  i-M^  .li  DOMis. 

Perooeiu  loi^u. 
PeroDeoa  breris. 

Striiii-iaeQbraDOc  a*. 

Foot. 

Let,. 
AttUrior  Tibio-jStmtar  Region. 

DoTial  Begiom. 

Extensor  brevis  digiimnm. 

T'-iali*  aniico*. 

Pia^ar  Region. 

Esii^a^-ir  Ifinsn'  di-riwrom. 

rvl  Layer. 

P.-rf.ntu*itTiiii*. 

Abductor  pollici?. 
Flexor  brevis  dipilonnn. 

Poiterior  Tihio-fbular  Rrgion. 
Superfieiai  I^yer. 

I'Uniaris. 

Abdtieior  minimi  digili. 

Second  Layr. 
Itlusculus  acoessoritts. 

Lumbricales. 

Third  Layer. 

Flexor  breria  poUicie. 

Drrp  Layer. 
P..plii.us. 

P'lexor  loBfras  polliciH. 
FU'Xor  lonmis  digitoram. 

Addueior  poUicis. 

Flexor  brevis  minimi  digiti. 

Transversus  pedis. 

FoMTik  Layer. 

Tibialis  posticus. 

Interossei  planlares. 

Iliac 

Regiox. 

Pmhs  Magnuii.  Psoas  Parvus.  IliscuB. 

DiiKetion.  Xo  detailed  description  is  required  for  the  diaeection  of  tbeoe  inTWcIes. 
Titer  are  eipoeed  afler  the  removal  of  the  viacera  from  the  abdomen,  covered  b;  the  feri- 
toueuiu  and  a  thin  lajer  of  fascia,  the  fucia  iliaca. 

Th^Hiatfatcia  if  the spon enrol ic  larerwhich  lines  the  back  partof  the  abdominal 
cariij,  and  enulosee  the  Pntaa  and  lliacus  muEcle?  ihroughont  their  whole  extent.  It 
\»  tbin  aboTe,  and  becomes  gradually  thicker  below,  as  it  approaches  the  femoral 
arch. 

The  portion  inyesting  the  Feoa?,  is  attached,  above,  to  the  ligamentum  arcuatum 
intcmam;  inicmally,  to  the  sacrum;  and  bj  a  series  of  arched  processes  to  the 
inter- vertebral  substances,  and  prominent  mar<:in8  of  the  bodies  of  the  vertebre; 
the  intervals  left  opiwsite  the  constric     '  "  "  ■     ■     ■■  ■-■■       ■■ 

lumbar  artf  riea  and  sympathetic  filamei 
witli  the  fascia  lumborum. 

The  portion  investing  the  iliacus  is 
of  the  inner  border  of  the  crest  of  the 
pelvin,  where  it  is  continuous  with  th 
inserlicn  of  the  Psoas  parvus.  Exie 
intimately  connected  with  Poupart's  li 
transversalis;  but  corresponding  to  the 
into  the  thigh,  it  in  prolonged  down  beh 
femoral  sheath.  Below  this  point,  the 
muscles  to  their  termination,  and  beeor 
fascia  lata.  Internal  to  the  femoral  ves 
pecttne^:l  line,  and  is  continuous  with 
ilinc  vessels  lie  in  front  of  the  iliac  f 
plexus,  behind  it;  it  is  separated  from  t 
tissue.  In  abcCRSPS  accompanying  carit 
makes  its  way  to  the  femoral  arch,  disi 
it  aceumulalCB  in  considerable  quantii 
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nervous  cords  contained  in  it  are  dissected  out,  and  lie  exposed  in  the  cavity  of 
the  abscess;  the  femoral  vessels,  however,  remain  intact,  and  the  peritoneum  seldom 
becomes  implicated  notwithstanding  the  extreme  thinness  of  this  membrane. 

JElemove  this  fascia^  and  the  muscles  of  the  iliac  region  will  be  exposed. 

The  Psoas  Magnus  is  a  long  fusiform  muscle,  placed  on  the  side  of  the  lumbar 
region  of  the  spine  (fig.  169)  and  margin  of  the  pelvis.  It  arises  from  the  sides  of 
the  bodies,  from  the  corresponding  inter- vertebral  substances,  and  from  the  anterior 
part  of  the  bases  of  the  transverse  processes  of  the  last  dorsal  and  all  the  lumbar 
vertebrae.  The  muscle  is  connected  to  the  bodies  of  the  vertebrae  by  five  slips,  each 
of  which  is  attached  to  the  upper  and  lower  margins  of  two  vertebrae,  and  to  the 
inter- vertebral  substance  between  them;  the  slips  themselves  being  connected  by 
tendinous  arches  extending  across  the  constricted  part  of  the  bodies,  beneath  which 
pass  the  lumbar  arteries  and  sympathetic  nervous  filaments.  These  tendinous 
arches  also  give  origin  to  muscular  fibres  and  protect  the  blood-vessels  and  nerves 
from  pressure  during  the  action  of  the  muscle.  The  first  slip  is  attached  to  the 
contiguous  margins  of  the  last  dorsal  and  first  lumbar  vertebrae;  the  last,  to  the 
Contiguous  margins  of  the  fourth  and  fifth  lumbar,  and  inter-vertebral  substance. 
From  these  points,  the  muscle  passes  down  across  the  brim  of  the  pelvis,  and  dimi- 
nishing gradually  in  size,  passes  beneath  Poupart*s  ligament,  and  terminates  in  a 
tendon,  which  after  receiving  the  fibres  of  the  Iliacus,  is  inserted  into  the  lesser 
trochanter  of  the  femur. 

Relations.  In  the  lumbar  region.  By  its  anterior  surface^  which  is  placed 
behind  the  Peritoneum,  with  the  ligamentum  arcuatum  internum,  the  kidney.  Psoas 
parvus,  renal  vessels,  ureter,  spermatic  vessels,  genito-crural  nerve,  the  colon,  and 
along  its  pelvic  border,  with  the  conunon  and  external  iliac  artery  and  vein.  By 
its  posterior  surface^  with  the  transverse  processes  of  the  lumbar  vertebrae  and  the 
quadratus  lumboruni,  from  which  it  is  separated  by  the  anterior  lamella  of  the  apo- 
neurosis of  the  Transversalis;  the  anterior  crural  nerve  is  at  first  situated  in  the 
substance  of  the  muscle,  and  emerges  from  its  outer  border  at  its  lower  part.  The 
lumbar  plexus  is  situated  in  the  posterior  part  of  the  substance  of  the  muscle. 
By  its  inner  side,  with  the  bodies  of  the  lumbar  vertebrae,  the  lumbar  arteries,  the 
sympathetic  ganglia,  and  its  communicating  branches  with  the  spinal  nerves.  In 
the  thigh  it  is  in  relation,  in  front,  with  the  fascia  lata;  behind,  with  the  capsular 
ligament  of  the  hip,  from  which  it  is  separated  by  a  synovial  bursa,  which  some- 
times communicates  with  the  cavity  of  the  joint  through  an  opening  of  variable 
size.  By  its  inner  border,  with  the  Pectineus  and  the  femoral  artery,  which 
slightly  overlaps  it.  By  its  outer  border,  with  the  crural  nerve  and  Iliacus  muscle. 

The  Psoas  Parvus  is  a  long  slender  muscle,  placed  immediately  in  front  of  the 
preceding.  It  arises  from  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lum- 
bar vertebrae,  and  from  the  inter-vertebral  substance  between  them.  It  forms  a 
small  flat  muscular  bundle,  which  terminates  in  a  broad  flattened  tendon,  which  is 
inserted  into  the  ilio-pectineal  eminence,  being  continuous,  by  its  outer  border, 
with  the  iliac  fascia.  This  muscle  is  most  frequently  found  wanting,  being  pre* 
sent,  according  to  M.  Theile,  in  one  out  of  every  twenty  subjects  examined. 

Relations,  It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligamentum 
arcuatum  internum;  it  rests  on  the  Psoas  magnus. 

The  Iliacus  is  a  flat  radiated  muscle,  which  fills  up  the  whole  of  the  in- 
ternal iliac  fossa.  It  arises  from  the  inner  concave  surface  of  the  ilium,  from 
the  inner  margin  of  the  crest  of  that  bone;  behind,  from  the  ilio-lumbar  liga- 
ment, and  base  of  the  sacrum;  in  front,  from  the  anterior  superior  and  anterior 
inferior  spinous  processes  of  the  ilium,  the  notch  between  them,  and  by  a  few  fibres 
from  the  capsular  ligament  of  the  hip-joint.  The  fibres  converge  to  be  inserted 
into  the  outer  side  of  the  tendon  common  to  this  muscle  and  the  Psoas  magnus, 
some  of  them  being  prolonged  down  into  the  oblique  line  which  extends  from 
the  lesser  trochanter  to  the  linea  aspera. 

Relations,    Within  the  pelvis :   by  its  anterior  surface,  with  the  iliac  fascia, 

T  2 
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which  separateB  this  mascle  from  the  peritoneum,  Mid  with  tlie  oxternal  cutaneous 
nerve;  on  the  right  Bide,  with  the  ciecum;  on  the  left  Bide,  with  the  sigmoid  flexure 
ol  the  colon.  By  its  posterior  surface,  with  the  iliac  foeaa.  By  ite  inner  border, 
with  the  Psoas  magnus,  and  anterior  crural  nerve.  In  the  thigh,  it  is  in  relation, 
by  its  anterior  surface,  with  the  fascia  lata,  Rectus  and  SartoriuB;  behind,  with 
the  capsule  of  the  hip-joint,  a  synovial  bursa  common  to  it,  and  the  Psoas  magnua 
being  interposed. 

Amerces.  The  Psoee  muscles  are  supplied  by  the  anterior  branches  of  the  lumbar 
nerves.     The  Iliacus  from  the  anterior  crural. 

Actions.  The  Psoaa  and  Iliacus  muacles,  acting  from  above,  flex  the  thigh  upoD 
the  pelvis,  and,  at  the  same  time,  rotate  the  femur  outwards,  from  the  obliquity 
of  their  insertion  into  the  inner  and  back  part  of  that  bone.  Acting  from  below, 
the  lemur  being  fixed,  the  muscles  of  both  aidea  bend  the  lumbar  portion  of  the 
spine  and  pelvia  forwards.  They  also  serve  to  maintain  the  erect  position,  by 
supporting  the  spine  and  pelvis  upon  the  femur,  and  assist  in  raising  the  trunk 
when  the  body  is  in  the  recumbent  posture. 
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Bunerficial  fftseia  of  the  abdomen,  the  deep  Femoral  llegiuus. 
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the  Vastus  extemus  in  front  from  the  short  head  of  the  Biceps  behind,  and  gives 
partial  origin  to  these  muscles ;  the  inner  one,  the  thinner  of  the  two,  separates 
the  Vastus  intemus  from  the  Adductor  muscles.  Besides  these,  there  are  nu- 
merous smaller  septa,  separating  the  individual  muscles,  and  enclosing  each  in 
a  distinct  sheath.  At  the  upper  and  inner  part  of  the  thigh,  a  little  below 
Poupart's  ligament,  a  large  oval-shaped  aperture  is  observed  in  this  fascia, 
it  transmits  the  internal  saphenous  vein,  and  other  smaller  vessels,  and  is 
termed  the  saphenous  opening.  In  order  more  correctly  to  consider  the  mode 
of  formation  of  this  aperture,  the  fascia  lata  is  described  as  consisting,  in  this 
part  of  the  thigh,  of  two  portions,  an  iliac  portion,  and  a  pubic  portion. 

The  iliac  portion  is  all  that  part  of  the  fascia  lata  placed  on  the  outer  side  of 
the  saphenous  opening.  It  is  attached,  externally,  to  the  crest  of  the  ilium,  and  its 
anterior  superior  spine,  to  the  whole  length  of  Poupart's  ligament,  as  far  inter- 
nally as  the  spine  of  the  pubes,  and  to  the  Pectineal  line  in  conjunction  with 
Gimbemat's  ligament.  From  the  spine  of  the  pubes,  it  is  reflected  downwards 
and  outwards,  forming  an  arched  margin,  the  superior  cornu,  or  outer  boundary  of 
the  saphenous  opening ;  this  margin  overlies,  and  is  adherent  to  the  anterior 
layer  of  the  sheath  of  the  femoral  vessels,  to  its  edge  is  attached  the  cribri- 
form fascia,  and,  below,  it  is  continuous  with  the  pubic  portion  of  the  fascia  lata. 

The  pubic  portion  is  situated  at  the  inner  side  of  the  saphenous  opening;  at 
the  lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  portion;  traced 
upwards,  it  is  seen  to  cover  the  surface  of  the  Pectineus  muscle,  and  passing 
behind  the  sheath  of  the  femoral  vessels,  to  which  it  is  closely  united,  is  conti- 
nuous with  the  sheath  of  the  Psoas  and  Biacus  muscles,  and  is  finally  lost  in  the 
fibrous  capsule  of  the  hip-joint.  This  fascia  is  attached  above,  to  the  pectineal  line  in 
front  of  the  insertion  of  the  aponeurosis  of  the  external  oblique,  and  internally,  to  the 
margin  of  the  pubic  arch.  From  this  description  it  may  be  observed,  that  the 
iliac  portion  of  the  fascia  lata  passes  in  front  of  the  femoral  vessels,  the  pubic 
portion  behind  them,  an  apparent  aperture  consequently  exists,  between  the 
two,  through  which  the  internal  saphena  joins  the  femoral  vein. 

The  fascia  should  now  be  removed  from  the  surface  of  the  muscles.  This  may  be  effected 
by  pinching  it  up  between  the  forceps,  dividing  it,  and  separating  it  from  each  muscle  in 
the  course  of  its  nbres. 

The  Tensor  Vagina  Femoris  is  a  short  flat  muscle,  situated  at  the  upper  and 
outer  side  of  the  thigh.  It  arises  by  aponeurotic  fibres  from  the  anterior  part 
of  the  outer  lip  of  the  crest  of  the  ilium,  and  from  the  outer  surface  of  the  an- 
terior superior  spinous  process,  between  the  Gluteus  medius,  and  Sartorius. 
The  muscle  passes  obliquely  downwards,  and  a  little  backwards,  to  be  inserted 
by  tendinous  fibres  between  the  two  layers  of  the  fascia  lata,  about  one  fourth 
down  the  thigh. 

Relations.  By  its  superficial  surface,  with  a  .layer  of  the  fascia  lata  and  the 
integument.  By  its  deep  surface,  with  the  deep  layer  of  the  fascia  lata,  the 
Gluteus  medius,  Rectus  femoris,  and.  Vastus  extern  us.  By  its  anterior  border, 
with  the  Sartorius,  from  which  it  is  separated  below  by  a  triangular  space,  in 
which  is  seen  the  Rectus  femoris.  By  h&  posterior  border,  with  the  Gluteus  me- 
dius, being  separated  from  it  below  by  a  slight  interval. 

The  Sartorius,  the  longest  muscle  in  the  body,  is  a  flat,  narrow,  riband-like 
muscle,  which  arises  by  tendinous  fibres  from  the  anterior  superior  spinous  process 
of  the  ilium  and  upper  half  of  the  notch  below  it;  it  passes  obliquely  inwards, 
across  the  upper  and  anterior  part  of  the  thigh,  then  descends  vertically,  as  far 
as  the  inner  side  of  the  knee,  passing  behind  the  inner  condyle  of  the  femur,  and 
terminates  in  a  tendon,  which  curving  obliquely  forwards,  expands  into  a  broad 
aponeurosis,  which  is  inserted  into  the  upper  part  of  the  inner  surface  of  the 
shaft  of  the  tibia,  nearly  as  far  forwards  as  the  crest.  This  expansion  covers 
in  the  insertion  of  the  tendons  of  the  Gracilis  and  Semitendinosus,  with  which 
it  is  partially  united,  a  synovial  bursa  being  interposed  between  them.     An  offset 
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is  derived  from  this  aponeurosis,  which  blends  with  the  fibrous  capsule  of  the  knee- 
joint,  and  another,  given  off  from  its  lower  border,  blends  with  the  fascia  on  the 
inner  side  of  the  leg.  The  relations  of  this  muscle  to  the  femoral  artery  should 
be  carefully  examined,  as  its  inner  border  forms  the  chief  guide  in  the  operation 
of  including  this  vessel  in  a  ligature.  In  the  upper  third  of  the  thigh,  it  forms, 
with  the  Adductor  longus,  the  sides  of  a  triangular  space,  Scarpa's  triangle,  the 
base  of  which,  turned  upwards,  is  formed  by  Poupart's  ligament;  the  femoral  artery 
passes  perpendicularly  through  the  centre  of  this  space  from  its  base  to  its  apex. 
In  the  middle  third  of  the  thigh,  the  femoral  artery  lies  first  along  the  inner  bor- 
der, and  then  beneath  the  Sartorius. 

Be  lotions.  By  its  superficial  surface,  with  the  fascia  lata  and  integument. 
By  its  €leep  surface  with  the  Iliacus,  Psoas,  Rectus,  Vastus  intemus,  sheath  of 
the  femoral  vessels.  Adductor  longus.  Adductor  magnus,  Gracilis,  long  saphenous 
nerve,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Quadriceps  Extensor  Cruris,  includes  the  four  remaining  muscles  on  the 
anterior  part  of  the  thigh.  They  are  the  great  Extensor  muscles  of  the  leg, 
forming  a  large  fleshy  mass,  which  covers  the  anterior  surface  and  sides  of  the 
femur,  being  united  below  into  a  single  tendon,  attached  to  the  tibia,  and  above 
subdividing  into  separate  portions,  which  have  received  separate  names.  Of 
these,  one  occupying  the  middle  of  the  thigh,  connected  above  with  the  ilium, 
is  called  the  Rectus  Femoris,  from  its  straight  course.  The  other  divisions  lie 
in  immediate  connection  with  the  shaft  of  the  femur,  which  they  cover  from  the 
condyles  to  the  trochanters.  The  portion  on  the  outer  side  of  the  femur  being 
termed  the  Vastus  Extemus,  that  covering  the  inner  side  the  Vastus  Intemus, 
and  that  covering  the  front  of  the  bone,  the  Crunsus.  The  two  latter  portions 
are,  however,  so  intimately  blended,  as  to  form  but  one  muscle. 

The  Rectus  Femoris,  is  situated  in  the  middle  of  the  anterior  region  of  the 
thigh;  it  is  fusiform  in  shape,  and  its  fibres  are  arranged  in  a  bipenniform  man- 
ner. It  arises  by  two  tendons;  one,  the  straight  tendon,  from  the  anterior 
inferior  spinous  process  of  the  ilium,  the  other  is  flattened  and  curves  outwards, 
to  be  attached  to  a  groove  above  the  brim  of  the  acetabulum  ;  this  is  the  reflected 
tendon  of  the  Rectus,  it  unites  with  the  straight  tendon  at  an  acute  angle,  and 
then  spreads  into  an  aponeurosis,  from  which  the  muscular  fibres  arise.  The 
muscle  terminates  in  a  broad  and  thick  aponeurosis,  which  occupies  the  lower 
two-thirds  of  its  posterior  surface,  and,  gradually  becoming  narrowed  into  a 
fiattened  tendon,  is  inserted  into  the  patella  in  common  with  the  Vasti  and 
Cruraeus. 

Relations.  By  its  superficial  surface,  with  the  anterior  fibres  of  the  Gluteus 
medius,  the  Tensor  vaginas  femoris,  Sartorius,  and  the  Psoas  and  Iliacus,  by  its 
lower  three-fourths  with  the  fascia  lata.  By  its  posterior  surface,  with  the 
hip-joint,  the  anterior  circumflex  vessels,  and  the  Cruraeus  and  Vasti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anatomists, 
separate  from  the  Rectus,  under  the  name  of  the  Triceps  Extensor  Cruris  ;  in 
order  to  expose  them,  divide  the  Sartorius  and  Rectus  muscles  across  the  middle, 
and  turn  them  aside,  when  the  Triceps  extensor  will  be  fully  brought  into 
view. 

The  Vastus  Extemus  is  the  largest  part  of  the  Quadriceps  extensor.  It  arises 
by  a  broad  aponeurosis,  which  is  attached  to  the  anterior  border  of  the  great 
trochanter,  to  a  horizontal  ridge  on  its  outer  surface,  to  a  rough  line,  leading  from 
the  trochanter  major  to  the  linea  aspera,  and  to  the  whole  length  of  the  outer 
lip  of  the  linea  aspera  ;  this  aponeurosis  covers  the  upper  three-fourths  of  the 
muscle,  and  from  its  inner  surface,  many  fibres  arise.  A  few  additional  fibres 
arise  from  the  tendon  of  the  Gluteus  maximus,  and  from  the  external  inter- 
muscular septum  between  the  Vastus  extemus,  and  short  head  of  the  Biceps. 
These  fibres  form  a  large  fleshy  mass,  which  is  attached  to  a  strong  aponeurosis, 
placed  on  the  under  surface  of  the  muscle  at  its  lowest  part,  this  becomes  con- 
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tracted  and  thickened  into  a  flat  tendon,  which  is  inserted  into  the  outer  part  of 
the  upper  border  of  the  patella,  blending  with  the  great  Extensor  tendon. 

Relations,  By  its  superficial  surface^  with  the  Rectus,  the  Tensor  vagin» 
femoris,  the  fascia  lata,  and  the  Gluteus  maximus,  from  which  it  is  separated  by 
a  synovial  bursa.  By  its  deep  surface^  with  the  Cruraeus,  some  large  branches 
of  the  external  circumflex  artery  being  interposed. 

The  Vastus  iniemus  and  CrurttuSy  are  so  inseparably  connected  together,  as 
to  form  but  one  muscle.  It  is  the  smallest  portion  of  the  Quadriceps  extensor. 
The  anterior  portion  covered  by  the  Rectus,  being  called  the  Cruneus,  the  internal 
portion,  which  lies  immediately  beneath  the  fascia  lata,  the  Vastus  Intemus.  It 
arises  by  an  aponeurosis,  which  is  attached  to  the  lower  part  of  the  line  that 
extends  from  the  inner  side  of  the  neck  of  the  femur  to  the  linea  aspera,  from 
the  whole  length  of  the  inner  lip  of  the  linea  aspera,  and  internal  intermuscular 
septum.  It  also  arises  from  nearly  the  whole  of  the  internal,  anterior  and 
external  surfaces  of  the  shaft  of  the  femur,  limited  above  by  the  line  between 
the  two  trochanters,  and  extending  below  to  within  the  lower  fourth  of  the 
bone.  From  these  diflerent  origins,  the  fibres  converge  to  a  broad  aponeurosis, 
which  covers  the  anterior  surface  of  the  middle  portion  of  the  muscle  (the 
Cruraeus),  and  the  deep  surface  of  the  inner  division  of  the  muscle  (the  Vastus 
intemus),  becoming  joined  and  gradually  narrowing,  it  is  inserted  into  the  patella, 
blending  with  the  oUier  portions  of  the  Quadriceps  extensor. 

Relations.  By  their  superficial  surface^  with  the  Psoas  and  Iliacus,  the  Rectus, 
Sartorius,  Pectineus,  Adductors,  and  fascia  lata,  femoral  artery,  vein,  and  saphe- 
nous nerve.  By  its  deep  surface^  with  the  femur,  subcrurasus  and  synovial 
membrane  of  the  knee  joint. 

The  student  will  observe  the  striking  analogy  that  exists  between  the 
Quadriceps  extensor,  and  the  Triceps  brachialis  in  the  upper  extremity.  So 
close  is  this  similarity,  that  M.  Cruvelhier  has  described  it  under  the  name  of 
the  Triceps  femoralis.  Like  the  Triceps  brachialis,  it  consists  of  three  distinct 
divisions  or  heads;  a  middle  or  long  head,  analogous  to  the  long  head  of  the 
Triceps,  and  of  two  other  portions  which  have  respectively  received  the 
names  of  the  external  and  internal  heads  of  the  muscle.  These,  it  will  be 
noticed,  are  strictly  analogous  to  the  outer  and  inner  heads  of  the  Triceps 
brachialis. 

The  SuhcrurtBus  is  a  small  muscular  fasciculus  usually  distinct  from  the  super- 
ficial muscle,  which  arises  from  the  anterior  surface  of  the  lower  part  of  the  shaft 
of  the  femur,  and  is  inserted  into  the  upper  part  of  the  synovial  pouch  that 
extends  upwards  from  the  knee-joint  behind  the  patella.  This  fasciculus  is 
occasionally  united  with  the  Cruraeus.  It  sometimes  consists  of  two  separate 
muscular  bundles. 

The  tendons  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the 
lower  part  of  the  thigh,  so  as  to  form  a  single  strong  tendon,  which  is  inserted 
into  the  upper  part  of  the  patella.  More  properly  speaking,  the  patella  may  be 
regarded  as  a  sesamoid  bone,  developed  in  the  tendon  of  the  Quadriceps  extensor, 
and  the  ligamentum  patellae,  which  is  continued  from  the  lower  part  of  the  patella, 
to  the  tuberosity  of  the  tibia,  as  the  proper  tendon  of  insertion  of  this  muscle.  A 
small  synovial  bursa  is  interposed  between  the  tendon  and  the  upper  part  of  the  tube- 
rosity. From  the  tendons  corresponding  to  the  Vasti,  a  fibrous  prolongation  is 
derived,  which  is  attached  below  to  the  upper  extremities  of  the  tibia  and  fibula. 
It  serves  to  protect  the  knee-joint,  which  is  strengthened  on  its  outer  side  by  the 
fa8cia  lata. 

Nerves.  The  Tensor  vaginae  femoris  is  supplied  by  the  superior  gluteal 
nerve,  the  other  muscles  of  this  region,  by  branches  from  the  anterior 
crural. 

Actions.  The  Tensor  vaginae  femoris  is  a  tensor  of  the  fascia  lata ;  continuing 
jtH  action,  the  oblique  direction  of  its  fibres  enables  it  to  rotate  the  thigh  inwards. 
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In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the  pelvi 
the  head  of  the  femur.     The  Sartorius  flexes  th 
tinning  to  act,  the  thigh  upon   the  pelvis,  at  th' 
inwards,   so  as  to  cross    one    leg    over 
the  other.     Taking   its  fixed  point  from      170. — 
the   leg,  it   flexes  the  pelvis   upon  the 
thigh,  and,  if  one  muscle  acts,  assists  in 
rotating    it.      The    Quadriceps  extensor 
extends  the  leg  upon  the  thigh.     Taking 
their    fixed    point    from    the   leg,   as    in 
standing,  the  Extensor  muscles  will  act 
upon  the  femur,  supporting  it  perpendi- 
cularly    upon    the    head    of    the    tibia, 
thus  maintaining  the  entire  weight  of  the 
body.     The   Rectus   muscle   aaeista   the 
Psoas  and  Iliacus,  in  supporting  the  pel- 
vis   and    trunk    upon   tite    femur,  or   in 
bending  it  forwards. 


Inteonal  Fekoraj.  Rgqion. 

Gracilis. 
PectineuB. 
Adductor  Longus. 
Addnctor  R  rev  is. 
Adductor  Magnus. 

Diitectioiu.  These  muscles  are  at  once  ex- 
posed by  removing  the  fascia  from  the  fore 
part  and  inner  side  of  the  thigh.  The  limb 
should  be  abducted  so  as  to  render  the  mus- 
clea  tenae,  and  easier  of  diaseotion. 

The  GracilU  is  the  most  superficial 
muscle  on  the  inner  side  of  the  thigh.  It 
is  a  thin,  flattened,  slender  muscle,  broad 
above,  narrow  and  tapering  below.  It 
arises  by  a  thin  aponeurosis  between  two 
and  three  inches  in  breadth,  from  the 
inner  margin  of  the  ramus  of  the  pubes 
tmd  ischium.  The  fibres  pass  vertically 
downwards,  and  terminate  in  a  rounded 
tendon  wliich  passes  behind  the  internal 
condyle  of  the  femur,  and  curving  around 
the  inner  tuberosity  of  the  tihio,  becomes 
flattened,  and  is  inserled  into  the  upper 
part  of  the  inner  surface  of  the  shaft  of  Uie 
tibia,  beneath  the  tuberosity.  The  ten- 
don of  this  muscle  is  situated  immediately 
above  that  of  the  Scmi-tendinosus,  and 
bene«th  the  aponeurosis  of  the  Sar- 
torius, with  which  it  is  in  part  blended. 
As  it  passes  across  the  the  internal  lateral 
ligament  of  the  knee-joint,  it  is  separated 
from  it  by  a  synovial  bursa,  common  to  it 
and  the  Semi-(endinosus  muscle. 

Relation!.  By  ita  ntperjicial  turface, 
with   the  fascia  lata    nnd  the    Sartorius 
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below;  the  internal  saphena  vein  crosses  it  obliquely  near  its  lower  part,  lying  su- 
perficial to  the  fascia  lata.  By  its  deep  surface,  with  the  three  Adductors,  and 
the  internal  lateral  ligament  of  the  knee-joint. 

The  Pectineus  is  a  flat  quadrangular  muscle,  situated  at  the  anterior  part  of  the 
upper  and  inner  aspect  of  the  thigh.  It  arises  from  the  linea  ilio-pectinea,  from 
the  surface  of  bone  in  front  of  it,  between  the  pectineal  eminence  and  spine 
of  the  pubes,  and  from  a  tendinous  prolongation  of  Gimbemat's  ligament, 
which  is  attached  to  the  crest  of  the  pubes,  and  is  continuous  with  the  fascia 
covering  the  outer  surface  of  the  muscle;  the  fibres  pass  downwards,  backwards, 
and  outwards,  to  be  inserted  into  a  rough  line  leading  from  the  trochanter  minor 
to  the  linea  aspera. 

Relations.  By  its  anterior  surface^  with  the  pubic  portion  of  the  fascia  lata, 
which  separates  it  from  the  femoral  vessels  and  internal  saphena  vein.  By  its 
posterior  surfoA^e^  with  the  hip-joint,  the  Adductor  brevis  and  Obturator  extemus 
muscles,  the  obturator  vessels  and  nerve  being  interposed.  By  its  outer  border^ 
with  the  Psoas,  a  cellular  interval  separating  them,  upon  which  lies  the  femoral 
artery.     By  its  inner  border^  with  the  margin  of  the  Adductor  longus. 

The  Adductor  Longus^  the  most  superficial  of  the  three  Adductors,  is  a  fiat 
triangular  muscle,  lying  on  the  same  plane  as  the  Pectineus,  with  which  it  is  often 
blended  above.  It  arises,  by  a  fiat  narrow  tendon,  from  the  front  of  the  pubes,  at 
the  angle  of  junction  of  the  crest  with  the  symphysis;  it  soon  expands  into  a  broad 
fieshy  belly,  which,  passing  downwards,  backwards,  and  outwards,  is  inserted,  by 
an  aponeurosis,  into  the  middle  third  of  the  linea  aspera,  between  the  Vastus 
intern  us  and  the  Adductor  magnus. 

Relations,  By  its  anterior  surface,  with  the  fascia  lata,  and  near  its  insertion, 
with  the  femoral  artery  and  vein.  By  its  posterior  surface,  with  the  Adductor 
brevis  and  magnus,  the  anterior  branches  of  the  obturator  vessels  and  nerve,  and 
with  the  profunda  artery  and  vein  near  its  insertion.  By  its  outer  border,  with 
the  Pectineus,     By  its  inner  border,  with  the  Gracilis. 

The  Pectineus  and  Adductor  longus  should  now  be  divided  near  their  origin,  and  turned 
downwards,  when  the  Adductor  brevis  and  Obturator  extemus  will  be  exposed. 

The  Adductor  Brevis  is  situated  immediately  beneath  the  two  preceding  muscles. 
It  is  somewhat  triangular  in  form,  and  arises  by  a  narrow  origin  from  the  outer 
surface  of  the  descending  ramus  of  the  pubes,  between  the  Gracilis  and  Obturator 
extemus.  Its  fibres  passing  backwards,  outwards,  and  downwards,  are  inserted  by 
an  aponeurosis  into  the  upper  part  of  the  linea  aspera,  immediately  behind  the  Pec- 
tineus and  upper  part  of  the  Adductor  longus. 

Relations.  By  its  anterior  surface,  with  the  Pectineus,  Adductor  longus,  and 
anterior  branches  of  the  obturator  vessels  and  nerve.  By  its  posterior  surface, 
with  the  Adductor  magnus,  and  posterior  branches  of  the  obturator  vessels  and 
nerves.  By  its  outer  border,  with  the  Obturator  extemus,  and  conjoined  tendon  of 
the  Psoas  and  Biacus.  By  its  inner  border,  with  the  Gracilis  and  Adductor  mag- 
nus. This  muscle  is  pierced,  near  its  insertion,  by  the  middle  perforating  branch 
of  the  profunda  artery. 

The  Adductor  brevis  should  now  be  cut  away  near  its  origin  and  turned  outwards,  when 
the  entire  extent  of  the  Adductor  magnus  will  be  exposed. 

The  Adductor  Magnus  is  a  large  triangular  muscle,  forming  a  septum  between 
the  muscles  on  the  inner,  and  those  on  the  posterior  aspect  of  the  thigh.  It  arises 
by  short  tendinous  fibres  from  a  small  part  of  the  descending  ramus  of  the  pubes, 
from  the  ascending  ramus  of  the  ischium,  and  from  the  outer  margin  and  under 
surface  of  the  tuberosity  of  the  ischium.  Those  fibres  which  arise  from  the  ramus 
of  the  pubes  are  very  short,  horizontal  in  direction,  and  are  inserted  into  the  rough 
line  leading  from  the  great  trochanter  to  the  linea  aspera,  internal  to  the  Gluteus 
maximus;  those  from  the  ramus  of  the  ischium  are  directed  downwards  and  out- 
wards with  difierent  degrees  of  obliquity,  to  be  inserted  by  means  of  a  broad  apo- 
neurosis, into  the  whole  length  of  the  interval  between  the  two  lips  of  the  linea 
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aepera  and  upper  part  of  the  internal  bifurcation  below.  The  internal  portion  of 
the  muscle,  consisting  principally  of  those  fibres  which  arise  from  the  tuberosity 
of  the  ischium,  forms  a  thick  fleshy  mass  consisting  of  coarse  bundles  which 
descend  almost  vertically,  and  terminate  about  the  lower  third  of  the  thigh  in  a 
rounded  tendon,  which  is  inserted  into  the  tuberosity  above  tlie  inner  condyle  of 
the  femur,  being  connected  by  a  fibrous  expansion  to  the  line  leading  upwards  from 
the  condyle  to  the  linea  aspera.  Between  these  two  portions  of  the  muscle,  an 
angular  interval  is  left,  almost  entirely  tendinous  in  structure,  for  the  passage  of 
the  femoral  vessels  into  the  popliteal  space.  The  external  portion  of  the  muscle 
is  pierced  by  four  apertures,  the  three  superior  for  the  three  perforating  arteries; 
the  fourth,  for  the  passage  of  the  profunda.  This  muscle  gives  off  an  aponeu- 
rosis, which  passes  in  front  of  the  femoral  vessels,  and  joins  with  the  Vastus 
internus. 

Relations.  By  its  anterior  surfacey  with  the  Pectineus,  Adductor  brevis.  Ad- 
ductor longus  and  the  femoral  vessels.  By  its  posterior  surface^  with  the  great 
sciatic  nerve,  the  Gluteus  maximus,  Biceps,  Semi-tendinosus,  and  Semi-membra- 
nosus.  By  its  superior  or  shortest  border^  it  lies  parallel  with  the  Quadratus 
femoris.  By  its  internal  or  longest  border,  with  the  Gracilis,  Sartorius,  and  fascia 
lata.  By  its  external  or  attached  border,  it  is  inserted  into  the  femur  behind  the 
Adductor  brevis  and  Adductor  longus,  which  separate  it,  in  front,  from  the  Vastus 
internus;  and  in  front  of  the  Gluteus  maximus  and  short  head  of  the  Biceps,  which 
separate  it  from  the  Vastus  extemus. 

Nerves,  All  the  muscles  of  this  group  are  supplied  by  the  obturator  nerve. 
The  Pectineus  receives  additional  branches  from  the  accessory  obturator  and  ante- 
rior crural;  and  the  Adductor  magnus  an  additional  one  from  the  great  sciatic. 

Actions,  The  Pectineus  and  three  Adductors  adduct  the  thigh  powerfully;  they 
are  especially  used  in  horse-exercise,  the  flanks  of  the  horse  being  firmly  grasped 
between  the  knees  by  the  action  of  these  muscles.  From  their  oblique  insertion 
into  the  linea  aspera,  they  rotate  th^  thigh  outwards,  assisting  the  external  Rotators, 
and  when  the  limb  has  been  abducted,  they  draw  it  inwards,  carrying  the  thigh 
across  that  of  the  opposite  side.  The  Pectineus  and  Adductor  brevis  and  longus 
assist  the  Psoas  and  Iliacus  in  flexing  the  thigh  upon  the  pelvis.  In  progression, 
also,  all  these  muscles  assist  in  drawing  forwards  the  hinder  limb.  The  Gracilis 
assists  the  Sartorius  in  flexing  the  leg  and  drawing  it  inwards;  it  is  also  an  Ad- 
ductor of  the  thigh.  If  the  lower  extremities  are  fixed,  these  muscles  may  take 
their  fixed  point  from  below  and  act  upon  the  pelvis,  serving  to  maintain  the  body 
in  the  erect  posture;  or,  if  their  action  is  continued,  to  flex  the  pelvis  forwards 
upon  the  femur. 

Gluteal  Region. 

Gluteus  Maximus.  Gemellus  Superior. 

Gluteus  Medius.  Obturator  Internus. 

Gluteus  Minimus.  Gemellus  Inferior. 

Pyriformis.  Obturator  Extemus. 

Quadratus  Femoris. 

Dissection  (fig.  171)  The  subject  shotdd  be  turned  on  its  fiftce,  a  block  placed  beneath  the 
pelvis  to  make  the  buttocks  tense,  and  the  Umbs  allowed  to  hang  over  the  end  of  the  table, 
the  foot  inverted,  and  the  limb  abducted.  An  incision  should  be  made  through  the  integu- 
ment along  the  back  part  of  the  crest  of  the  ilium  and  margin  of  the  sacrum  to  the  tip  of 
the  coccyx,  from  which  point  a  second  iacision  should  be  carried  obUqueiy  downwards  and 
outwards  to  the  outer  side  of  the  thigh,  four  inches  below  the  great  trochtoiter.  The  por- 
tion of  integument  included  between  these  incisions,  together  with  the  superficial  fascia, 
should  be  removed  in  the  direction  shewn  in  the  figure,  when  the  Gluteus  maximus  and 
the  dense  fascia  covering  the  Gluteus  medius  will  be  exposed. 

The  Gluteus  Maximus,  the  most  superficial  muscle  in  the  gluteal  region,  is  a 
very  broad  and  thick  fleshy  mass,  of  a  quadrilateral  shape,  which  forms  the  pro- 
minence of  the  nates.     Its  large  size  is  one  of  the  most  characteristic  points  in 
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the  muscular  system  in  man,  connected  as  it  is  with  the  power  he  has  of  main- 
taining the  trunk  in  the  erect  posture.  In  structure  it  is  remarkably  coarse,  being 
made  up  of  muscular  fasciculi  lying  parallel  with  one  another,  and  collected 
together  into  large  bundles,  separated  by  deep  cellular  intervals.  It  arises  from 
the  superior  curved  line  of  the  ilium,  and  the  portion  of  bone,  including  the  crest, 
immediately  behind  it;  from  the  posterior  surface  of  the  last  piece  of  the  sacrum, 

the  sides  of  the  coccyx,  and  posterior  surface 

171.— Dissection  of  Lower  Extremity.  ^^  ^^^  great  sacro-sciatic  and  posterior  sacro- 
iliac ligaments.  The  fibres  are  directed  ob- 
liquely downwards  and  outwards;  those  forming 
the  upper  and  larger  portion  of  the  muscle 
(after  converging  somewhat)  terminate  in  a 
thick  tendinous  lamina,  which  passes  across 
the  great  trochanter,  and  is  inserted  into  the 
fascia  lata  covering  the  outer  side  of  the  thigh, 
the  lower  portion  of  the  muscle  being  inserted 
into  the  rough  line  leading  from  the  great 
trochanter  to  the  linea  aspera,  between  the 
Vastus  externus  and  Adductor  magnus. 

Three  synovial  burscR  are  usually  found  se- 
parating the  under  surface  of  this  muscle  from 
the  eminences  which  it  covers.  One  of  these, 
of  large  size,  and  generally  multilocular,  sepa- 
rates it  from  the  great  trochanter.  A  second, 
often  wanting,  is  situated  on  the  tuberosity  of 
the  ischium.  A  third,  between  the  tendon  of 
this  muscle  and  the  Vastus  externus. 

Relations,  By  its  superficial  surface^  with 
a  thin  fascia,  which  separates  it  from  cellular 
membrane,  fat,  and  the  integument.  By  its 
deep  surface^  with  the  ilium,  sacrum,  coccyx,- 
and  great  sacro-sciatic  ligament,  the  Gluteus 
medius,  Pyriformis,  Gremelli,  Obturator  inter- 
nus,  Quadratus  femoris,  the  great  sacro-sciatic 
foramen,  the  tuberosity  of  the  ischium,  great 
trochanter,  the  Biceps,  Semi-tendinosus,  Semi- 
membranosus, and  Adductor  magnus  muscles,  the 
gluteal  vessels  and  nerve  issuing  from  the  pelvis 
above  the  Pyriformis  muscle,  the  ischiatic  and 
internal  pudic  vessels  and  nerves  below  it.  Its 
upper  border  is  thin,  and  connected  with  the 
Gluteus  medius  by  the  fascia  lata.  Its  lower 
border^  free  and  prominent,  forms  the  fold  of  the 
nates,  and  is  directed  towards  the  perineum. 

Dissection,  The  Gluteus  maximus  should  now  be  divided  near  its  origin  by  a  vertical 
incision  carried  from  its  upper  to  its  lower  border:  a  cellular  interval  will  be  exposed, 
separating  it  from  the  Gluteus  medius  and  External  rotator  muscles  beneath.  The  upper 
portion  or  the  muscle  should  be  altogether  detached,  and  the  lower  portion  turned  out- 
wards; the  loose  areolar  tissue  filling  up  the  interspace  between  the  trochanter  major  and 
tuberosity  of  the  ischium  being  removed,  the  parts  already  enimierated  as  exposed  by  the 
removal  of  this  muscle  will  be  seen. 

The  Gluteus  Medius  is  a  broad,  thick,  radiated  muscle,  situated  on  the  outer 
surface  of  the  pelvis.  Its  posterior  third  is  covered  by  the  Gluteus  maximus;  its 
anterior  two-thirds,  is  covered  by  a  layer  of  fascia,  which  is  thick  and  dense, 
and  separates  it  from  the  integument.  It  arises  from  the  outer  surface  of  the 
ilium,  between  the  superior  and  middle  curved  lines,  and  from  the  outer  lip  of 
that  portion  of  the  crest  which  is  between  them;  it  also  arises  from  the  dense 
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fascia  covering  its  outer  sur- 
face. The  fibres  gradual); 
converge  to  a  strong  flattened 
tendon,  which  is  inserted  into 
the  oblique  line  which  tra- 
verses the  outer  surface  of 
the  great  trochanter.  A 
Bjnovial  bursa  separates  the 
tendon  of  this  muscle  from 
the  surface  of  the  trochanter 
in  front  of  its  insertion. 

Relationt.  By  its  superfi- 
cial mr/ace,  with  the  Gluteus 
maximus.  Tensor  vaginte  fe> 
moris,  and  deep  fascia.  By 
its  deep  lur/ace,  with  the 
Gluteus  minimus  and  the  glu- 
teal  vessels  and  nerve.  Its 
anterior  border  is  blended 
with  the  Gluteus  minimus 
and  Tensor  vagina  femoris. 
Its  poilerior  border  ties 
parallel  with  the  PyriformiB. 

This  muscle  should  now  be 
divided  near  its  insertion  and 
turned  upwards,  when  the  Glu- 
teus mimmus  will  be  eipoeed. 

The  Gluteug  Minimus,  the 
smallest  of  the  three  glutei, 
is  placed  immediately  beneath 
the  preceding.  It  is  a  fan- 
shaped  muscle,  arising  from 
the  external  surface  of  the 
ilium,  between  the  middle  and 
inferior  curved  lines,  and 
behind,  from  the  margin  of 
the  great  sacro-sciatic  notch; 
the  fibres  converge  to  the 
deep  surface  of  a  radiated 
aponeurosis,  which,  terminat- 
ing in  a  tendon,  is  inserted 
into  an  impression  on  the  an- 
terior border  of  the  great  tro- 
chanter. A  synovial  bursa  is 
interposed  between  the  ante- 
rior part  of  the  tendon  and 
the  great  trochanter. 

Relations.  By  its  tuperji-- 
cial  surface,  with  the  Gluteus 
medius,  and  the  gluteal  vessels 
and  nerves.  By  its  deep  tur' 
face,  with  the  ilium,  the  re- 
fleeted  tendon  of  the  Rectus 
femoris,  and  capsular  liga- 
tnent  of  the  hip-joint.  Its 
anterior   mar  girt    is    blended 
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with  the  Gluteus  medius.  Its  posterior  margin  is  often  joined  with  the  tendon 
of  the  Pyriformis. 

The  Pyriformis  is  a  flat  muscle,  pyramidal  in  shape,  lying  almost  parallel  with 
the  lower  margin  of  the  Gluteus  minimus.  It  is  situated  partly  within  the  pelvis 
at  its  posterior  part,  and  partly  at  the  hack  part  of  the  hip-joint.  It  arises  from 
the  anterior  surface  of  the  sacrum  hy  three  fleshy  digitations,  attached  to  the  por* 
tions  of  hone  interposed  hetween  the  second,  third,  and  fourth  anterior  sacral 
foramina,  and  also  from  the  grooves  leading  from  them:  a  few  fihres  also  arise 
from  the  margin  of  the  great  sacro-sciatic  foramen,  and  from  the  anterior  surface 
of  the  great  sacro-sciatic  ligament.  The  muscle  passes  out  of  the  pelvis  through 
the  great  sacro-sciatic  foramen,  the  upper  part  of  which  it  Alls,  and  is  inserted,  hy 
a  rounded  tendon,  into  the  hack  part  of  the  upper  horder  of  the  great  trochanter^ 
bemg  generally  blended  with  the  tendon  of  the  Obturator  intemus. 

Relations,  By  its  anterior  surface^  within  the  pelvis^  with  the  Rectum  (espe- 
cially on  the  left  side),  the  sacral  plexus  of  nerves,  and  the  internal  iliac  vessels; 
external  to  the  pelvis^  with  the  os  innominatum  and  capsular  ligament  of  the  hip- 
joint.  By  ii^  posterior  surface^  within  the  pelvis^  with  the  sacrum;  and  external 
to  it,  with  the  Gluteus  maximus.  By  its  upper  border,  with  the  Gluteus  medius, 
from  which  it  is  separated  by  the  gluteal  vessels  and  nerves.  By  its  lower  border, 
with  the  Gemellus  superior;  the  ischiatic  vessels  and  nerves,  and  the  internal 
pudic  vessels  and  nerves,  passing  from  the  pelvis  in  the  interval  between  them. 

Dissection,  The  next  muscle,  as  well  aa  the  origin  of  the  Pyriformis,  can  only  be  seen 
when  the  pelvis  is  divided,  and  the  viscera  contained  in  this  cavity  removed. 

The  Obturator  Intemus,  like  the  preceding  muscle,  is  situated  partly  within 
the  cavity  of  the  pelvis,  partly  at  the  back  of  the  hip-joint.  It  arises  from  the 
inner  surface  of  the  anterior  and  external  wall  of  the  pelvis,  being  attached  to 
the  margin  of  bone  around  the  inner  side  of  the  obturator  foramen;  viz.,  from  the 
descending  ramus  of  the  pubes,  and  the  ascending  ramus  of  the  ischium;  and, 
laterally,  from  the  inner  surface  of  the  body  of  the  ischium,  between  the  margin 
of  the  obturator  foramen  in  front,  the  great  sciatic  notch  behind,  and  the  brim  of 
the  true  pelvis  above.  It  also  arises  from  the  inner  surface  of  the  obturator  mem- 
brane, and  from  the  tendinous  arch  which  protects  the  obturator  vessels  and  nerve 
in  passing  beneath  the  sub-pubic  arch.  The  fibres  converg-e  downwards  and  out- 
wards, and  terminate  in  four  or  five  tendinous  bands,  which  are  found  on  its  deep 
surface;  these  bands  are  refiected  at  a  right  angle  over  the  inner  surface  of  the 
tuberosity  of  the  ischium,  which  is  covered  with  cartilage,  grooved  for  their  recep- 
tion, and  lined  with  a  synovial  bursa.  The  muscle  leaves  the  pelvis  by  the  lesser 
sacro-sciatic  notch;  and  the  tendinous  bands  unite  into  a  single  flattened  tendon, 
which  passes  horizontally  outwards,  and,  after  receiving  the  attachment  of  the 
Gemelli,  is  inserted  into  the  upper  border  of  the  great  trochanter  in  front  of  the 
Pyriformis.  A  synovial  bursa,  narrow  and  elongated  in  form,  is  usually  found 
between  the  tendon  of  this  muscle  and  the  capsular  ligament  of  the  hip.  It  occa- 
sionally communicates  with  that  between  the  tendon  and  the  tuberosity  of  the 
ischium,  the  two  forming  a  single  sac. 

In  order  to  display  the  peculiar  appearances  presented  by  the  tendon  of  this  muscle,  it 
shotdd  be  divided  near  its  insertion  and  reflectea  outwards. 

Relations,  Within  the  pelvis,  this  muscle  is  in  relation,  by  its  anterior  surface^ 
with  the  obturator  membrane  and  inner  surface  of  the  anterior  wall  of  the  pelvis; 
by  its  posterior  surface,  with  the  obturator  fascia,  which  separates  it  from  the 
Levator  ani;  and  it  is  crossed  by  the  internal  pudic  vessels  and  nerve.  This 
surface  forms  the  outer  boundary  of  the  ischio-rectal  fossa.  External  to  the 
pelvis,  it  is  covered  by  the  great  sciatic  nerve  and  Gluteus  maximus,  and  rests 
on  the  back  part  of  the  hip-joint. 

The  Gemelli  are  two  small  muscular  fasciculi,  accessories  to  the  tendon  of  the 
Obturator  intemus,  which  is  received  into  a  groove  between  them.  They  have 
received  the  names  superior  and  inferior  from  the  position  they  occupy. 
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The  Gemellus  Superior^  the  smaller  of  the  two,  is  a  fleshy  fasciculus,  which 
arises  from  the  external  surface  of  the  spine  of  the  ischium,  and  passing  horizon- 
tally outwards,  becomes  blended  with  the  upper  part  of  the  tendon  of  the  Obturator 
intemus,  and  is  inserted  with  it  into  the  superior  border  of  the  great  trochanter. 
This  muscle  is  sometimes  wanting. 

Be  lotions .  By  its  superficial  surface^  with  the  Gluteus  maximus  and  the 
ischiatic  vessels  and  nerres.  By  its  deep  surface,  with  the  capsule  of  the  hip- 
joint.  By  its  upper  border,  with  the  lower  margin  of  the  Pyriformis.  By  its 
lower  border,  with  the  tendon  of  the  Obturator  intemus. 

The  Gemellus  Inferior  arises  from  the  upper  part  of  the  outer  border  of  the 
tuberosity  of  the  ischium,  and,  passing  horizontally  outwards,  is  blended  with  the 
lower  part  of  the  tendon  of  the  Obturator  intemus,  and  inserted  with  it  into  the 
upper  border  of  the  great  trochanter. 

Relations.  By  its  superficial  surface,  with  the  Gluteus  maximus,  and  the 
ischiatic  vessels  and  nerves.  By  its  deep  surface,  it  covers  the  capsular  ligament 
of  the  hip-joint.  By  its  upper  border,  with  the  tendon  of  the  Obturator  intemus. 
By  its  lower  border,  with  the  tendon  of  the  Obturator  extemus  and  Quadratus 
femoris. 

The  Quadratus  Femoris  is  a  short  flat  muscle,  quadrilateral  in  shape  (hence  its 
name),  situated  immediately  below  the  Gemellus  inferior,  and  above  the  upper 
margin  of  the  Adductor  magnus.  It  arises  from  the  external  border  of  the 
tuberosity  of  the  ischium,  and  proceeding  horizontally  outwards,  is  inserted  into 
the  upper  part  of  the  linea  quadrati,  on  the  posterior  surface  of  the  trochanter 
major.  A  synovial  bursa  is  often  found  between  the  under  surface  of  this  muscle 
and  the  lesser  trochanter,  which  it  covers. 

Relations.  By  its  posterior  surface,  with  the  Gluteus  maximus  and  the  ischiatic 
vessels  and  nerves.  By  its  anterior  surface,  with  the  tendon  of  the  Obturator 
extemus  and  Trochanter  minor.  By  its  upper  border,  with  the  Gemellus  inferior. 
Its  lower  border  is  separated  from  the  Adductor  magnus  by  the  internal  circumflex 
vessels. 

Dissection,  In  order  to  expose  the  next  muscle  (the  Obturator  extemus),  it  is  necessary 
to  remove  the  Psoas,  Iliacus,  Pectineus,  and  Adductor  brevis  and  longus  muscles,  from  the 
front  and  inner  side  of  the  thigh ;  and  the  Gluteus  maximus  and  Quadratus  femoris,  from 
the  back  part  Its  dissection  should  consequently  be  postponed  until  the  muscles  of  the 
anterior  and  internal  femoral  regions  have  been  examined. 

The  Obturator  Extemus  is  a  flat  triangular  muscle,  which  covers  the  outer 
surface  of  the  anterior  wall  of  the  pelvis.  It  arises  from  the  margin  of  hone 
immediately  around  the  inner  side  of  the  obturator  foramen,  viz.,  from  the  body 
and  ramus  of  the  pubes,  and  the  ramus  of  the  ischium;  it  also  arises  from  the 
inner  two-thirds  of  the  outer  surface  of  the  obturator  membrane,  and  from  the 
tendinous  arch  which  completes  the  sub-pubic  canal  for  the  passage  of  the  obturator 
vessel  and  nerve.  The  fibres  converging  pass  outwards,  and  terminate  in  a  ten- 
don which  runs  across  the  back  part  of  the  hip-joint,  and  is  inserted  into  the 
digital  fossa  of  the  femur. 

Relations.  By  its  anterior  surface,  with  the  Psoas,  Biacus,  Pectineus,  Adductor 
longus.  Adductor  brevis,  and  Gracilis;  and  more  externally,  with  the  neck  of  the 
femur  and  capsule  of  the  hip-joint.  By  its  posterior  surface,  with  the  obturator 
membrane  and  Quadratus  femoris. 

Nerves.  The  Gluteus  maximus  is  supplied  by  the  inferior  gluteal  nerve  and  a 
branch  from  the  sacral  plexus.  The  Gluteus  medius  and  minimus,  by  the  superior 
gluteal.  The  P3rriformis,  G^melli,  Obturator  intemus,  and  Quadratus  femoris,  by 
branches  from  the  sacral  plexus.  And  the  Obturator  extemus,  by  the  obturator 
nerve. 

Actions.  The  Glutei  muscles,  when  they  take  their  fixed  point  from  the  pelvis, 
are  all  abductors  of  the  thigh.  The  Gluteus  maximus  and  the  posterior  fibres  of 
the  Gluteus  medius,  rotate  the  thigh  outwards;  the  anterior  fibres  of  the  Gluteus 
medius  and  the  Gluteus  minimus  rotate  it  inwards.    The  Gluteus  maximus  serves 
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to  extend  the  femur,  and  the  Gluteus  medius  and  minimus  draw  it  forwards.  The 
Gluteus  maximus  is  also  a  tensor  of  the  fascia  lata.  Taking  their  fixed  point 
from  the  femur,  the  Glutei  muscles  act  upon  the  pelvis,  supporting  it  and  the  whole 
trunk  upon  the  head  of  the  femur,  which  is  especially  obvious  in  standing  on  one 
leg.  In  order  to  gain  the  erect  posture  after  the  effort  of  stooping,  these  muscles 
draw  the  pelvis  backwards,  assisted  by  the  Biceps,  Semi-tendinosus,  and  Semi- 
membranosus muscles.  The  remaining  muscles  are  powerful  rotators  of  the  thigh 
outwards.  In  the  sitting  posture,  when  the  thigh  is  flexed  upon  the  pelvis,  their 
action  as  rotators  ceases,  and  they  become  abductors,  with  the  exception  of  the 
Obturator  extemus,  which  still  rotates  the  femur  outwards.  When  the  femur  is 
fixed,  the  Pyriformis  and  Obturator  muscles  serve  to  draw  the  pelvis  forwards  if 
it  has  been  inclined  backwards,  and  assist  in  steadying  it  upon  the  head  of  the 
femur. 

Posterior  Femoral  Regiox. 

Biceps.  Semi-tendinosus.  Semi-membranosus. 

Dissection  (fig.  171).  Make  a  vertical  incision  along  the  middle  of  the  thigh,  from  the  lower 
fold  of  the  nates  to  alx)ut  three  inches  below  the  back  of  the  knee-joint,  and  there  connect  it 
with  a  transverse  incision,  carried  from  the  inner  to  the  outer  side  of  the  leg.  A  third  inci- 
sion shotdd  then  be  made  transversely  at  the  junction  of  the  middle  with  the  lower  third  of 
the  thi^h.  The  integument  having  been  removed  from  the  back  of  the  knee  in  the  direc- 
tion indicated  in  the  fiigure,  and  the  boundaries  and  contents  of  the  popliteal  space  exa- 
mined, the  removal  of  the  integument  from  the  remaining  part  of  the  thigh  snould  be 
continued,  when  the  fascia  and  muscles  of  this  region  will  be  exposed. 

The  Biceps  is  a  large  muscle,  of  considerable  length,  situated  on  the  posterior 
and  outer  aspect  of  the  thigh.  It  arises  by  two  distinct  portions  or  heads.  One, 
the  long  head,  from  an  impression  at  the  upper  and  back  part  of  the  tuberosity  of 
the  ischium,  by  a  tendon  common  to  it  and  the  Semi-tendinosus.  The  femoral  or 
short  head,  from  the  outer  lip  of  the  linea  aspera,  between  the  Adductor  magnus 
and  Vastus  extemus,  extending  from  two  inches  below  the  Gluteus  maximus,  to 
within  two  inches  of  the  outer  condyle;  it  also  arises  from  the  external  inter- 
muscular septum.  The  fibres  of  the  long  head  form  a  fusiform  belly,  which, 
passing  obliquely  downwards  and  a  little  outwards,  terminates  in  an  aponeurosis 
which  covers  the  posterior  surface  of  the  muscle,  and  receives  the  fibres  of  the 
short  head;  this  aponeurosis  becomes  gradually  contracted  into  a  tendon,  which  is 
inserted  into  the  outer  side  of  the  head  of  the  fibula.  At  its  insertion,  the  tendon 
divides  into  two  portions,  which  embrace  the  external  lateral  ligament  of  the  knee- 
joint,  a  strong  prolongation  being  sent  forwards  to  the  outer  tuberosity  of  the  tibia, 
which  gives  off  an  expansion  to  the  fascia  of  the  leg.  The  tendon  of  this  muscle 
forms  the  outer  ham-string. 

Relations,  By  its  superficial  surface^  with  the  Gluteus  maximus  and  fascia  lata. 
By  its  deep  surface^  with  the  Semi-membranosus,  Adductor  magnus,  and  Vastus 
extemus,  the  great  sciatic  nerve,  popliteal  artery  and  vein,  and  near  its  insertion, 
with  the  external  head  of  the  Gastrocnemius,  Plantaris,  and  superior  external 
articular  artery. 

The  Semitendinosus,  remarkable  for  the  great  length  of  its  tendon,  is  situated 
at  the  posterior  and  inner  aspect  of  the  thigh.  It  arises  from  the  tuberosity  of 
the  ischium  by  a  tendon  common  to  it  and  the  long  head  of  the  Biceps;  it  also 
arises  from  an  aponeurosis  which  connects  the  adjacent  surfaces  of  the  two  muscles 
to  the  extent  of  about  three  inches  after  their  origin.  It  forms  a  fusiform  muscle 
which,  passing  downwards  and  inwards,  terminates  a  little  below  the  middle  of 
the  thigh  in  a  long  round  tendon,  which  lies  along  the  inner  side  of  the  popliteal 
space,  curving  around  the  inner  tuberosity  of  the  tibia,  to  be  inserted  into  the 
upper  part  of  the  inner  surface  of  the  shaft  of  this  bone,  nearly  as  far  forwards 
as  its  anterior  border.  This  tendon  lies  beneath  the  expansion  of  the  Sartorius, 
and  below  that  of  the  Gracilis,  to  which  it  is  united.  A  tendinous  intersection  is 
usually  observed  about  the  middle  of  this  muscle. 

Relations.  By  its  superficial  surface^  with  the  Gluteus  maximus  and  fascia  lata. 
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Bj  its  deep  surface^  with  the  Semi-membranosus,  Adductor  magnus,  inner  head  of 
the  Gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Semi'memhranosuSy  so  called  from  the  tendinous  expansion  on  its  anterior 
and  posterior  surfaces,  is  situated  at  the  back  part  and  inner  side  of  the  thigh. 
It  arises  by  a  thick  tendon  from  the  upper  and  outer  part  of  the  tuberosity  of  the 
ischium  above  and  to  the  outer  side  of  the  Biceps  and  Semi-tendinosus,  and 
is  inserted  into  the  posterior  part  of  the  inner  tuberosity  of  the  tibia,  beneath 
the  internal  lateral  ligament.  The  tendon  of  this  muscle  at  its  insertion  divides 
into  three  portions;  the  middle  portion  is  the  fasciculus  of  insertion  into  the  back 
part  of  the  inner  tuberosity,  it  sends  down  an  expansion  to  cover  the  Popliteus 
muscle.  The  internal  portion  is  horizontal,  passing  forwards  beneath  the  internal 
lateral  ligament,  to  be  inserted  into  a  groove  along  the  inner  side  of  the  internal 
tuberosity.  The  posterior  division  passes  upwards  and  backwards,  to  be  inserted 
into  the  back  part  of  the  outer  condyle  of  the  femur,  forming  the  chief  part  of  the 
posterior  ligament  of  the  knee-joint. 

The  tendon  of  origin  of  this  muscle  expands  into  an  aponeurosis,  which  covers 
the  upper  part  of  its  anterior  surface;  from  this  muscular  fibres  arise,  and  con- 
verge to  another  aponeurotic  expansion,  which  covers  the  lower  part  of  its  posterior 
surface,  and  this  contracts  into  the  tendon  of  insertion.  The  tendons  of  the  two 
preceding  muscles,  with  those  of  the  Gracilis  and  Sartorius,  form  the  inner  ham- 
string. 

Relations.  By  its  superficial  surface^  with  the  Gluteus  maximus,  Semi-tendi- 
nosus, Biceps,  and  fascia  lata.  By  its  deep  surface,  with  the  Quadratus  femoris, 
Adductor  magnus,  and  inner  head  of  the  Gastrocnemius.  It  covers  the  popliteal 
artery  and  vein,  and  is  separated  from  the  knee-joint  by  a  synovial  membrane. 
By  its  inner  border^  with  the  Gracilis.  By  its  outer  border,  with  the  great 
sciatic  nerve. 

Nerves.  The  muscles  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Actions.  The  three  ham-string  muscles  flex  the  leg  upon  the  thigh.  When  the 
knee  is  semi-flexed,  the  Biceps,  from  its  oblique  direction  downwards  and  out- 
wards, rotates  the  leg  slightly  outwards;  and  the  Semi-membranosus,  in  consequence 
of  its  oblique  direction,  rotates  the  leg  inwards,  assisting  the  Popliteus.  Taking 
their  fixed  point  from  below,  these  muscles  serve  to  support  the  pelvis  upon  the 
head  of  the  femur,  and  to  draw  the  trunk  directly  backwards,  as  is  seen  in  feats 
of  strength,  when  the  body  is  thrown  backwards  in  the  form  of  an  arch. 

Surgical  Anatomy.  The  tendons  of  these  muscles  occasionally  require  subcutaneous 
division  in  some  forma  of  spiirious  anchylosis  of  the  knee-joint,  dependent  upon  permanent 
contraction  and  rigidity  or  the  fiexor  muscles,  or  from  stiffening  of  the  ligamentous  and 
other  tissues  surrounding  the  joints  the  restdt  of  disease.  This  is  easily  effected  by  putting 
the  tendon  upon  the  stretch,  and  inserting  a  narrow  sharp-pointed  knife  between  it  and 
the  skin ;  the  cutting  edge  being  then  turned  towards  the  tendon,  it  should  be  divided, 
taking  care  that  the  woimd  in  the  skin  is  not  at  the  same  time  enlarged.  This  operation 
has  been  attended  with  considerable  success  in  some  cases  of  stiffened  kpee  from  rheuma- 
tism, gradual  extension  being  kept  up  for  some  time  after  the  operation. 

Muscles  and  Fasci-*  op  the  Leg. 

IHueetion  (fig.  168).  The  knee  should  be  bent,  a  block  placed  beneath  it,  and  the  foot 
kept  in  an  extended  position ;  an  incision  should  then  be  made  through  the  integument  in 
the  middle  line  of  the  leg  to  the  ankle,  and  continued  along  the  dorsum  of  the  foot  to  the 
toes.  A  second  incision  should  be  made  transversely  across  the  ankle,  and  a  third  in  the 
same  direction  across  the  bases  of  the  toes:  the  flaps  of  integument  included  between 
these  incisions  shotdd  be  removed,  and  the  fascia  of  the  leg  examined. 

The  Fascia  of  the  Leg  forms  a  complete  investment  to  the  whole  of  this 
region  of  the  limb,  excepting  to  the  inner  surface  of  the  tibia,  to  which  it  is  un- 
attached. It  is  continuous  above  with  the  fascia  lata,  receiving  an  expansion 
from  the  tendon  of  the  Biceps  on  the  outer  side,  and  from  the  tendons  of  the 
Sartorius,  Gracilis,  and  Semi-tendinosus  on  the  inner  side;  in  front  it  blends 
with  the  periosteum  covering  the  tibia  and  fibula;  below,  it  is  continuous  with 
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Ihe  annular  ligaments    of   the   ankle.       It    is  17J.— MobcIm  of  the  Frontof 

thick  and  dense   in    the    upper    and    anterior  the  Leg. 

part  of  the  leg,  and  gives  attachment,  by  its 
inner  surface,  to  the  Tibialis  anticus  and  Ex- 
tensor longuB  digitorum  muBcles;  but  thinner 
behind,  where  it  covers  the  Gastrocnemius  and 
SoleuB  muscles.  Its  inner  surface  gives  off,  on 
the  outer  side  of  the  leg,  two  atrotig  inter- 
muscular septa,  which  enclose  the  Peroufei 
muscles,  and  separate  them  from  those  on  the 
anterior  and  posterior  tibial  regions,  and  several 
smaller  and  more  slender  processes  enclose 
the  individual  muscles  in  each  region ;  at 
the  same  time,  a  brood  transverse  intermus- 
cular septum  intervenes  between  the  superficial 
and  deep  muscles  in  the  posterior  tibio-fibular 
region. 

The  fitscia  should  now  be  removed  by  dividing  it 
in  the  same  direction  as  the  integument,  excepting 
oppoeite  the  ankle,  where  it  should  be  left  entire. 
The  removal  of  the  fascia  should  be  commenced 
from  below,  opposite  the  tendons,  and  detached  in 
the  line  of  direction  of  the  muscular  fibres. 

Muscles  of  tub  Leg. 
These  may  be  subdivided  into  three  groups: 
those  on  the  anterior,  those  on  the  posterior, 
and  those  on  the  outer  side. 

ASTEBIOR    TiBIO-FlBCLAR   REfilON. 

Tibialis  Anticus. 

Extensor  Proprius  PolHcis. 

Extensor  Longus  Digitorum. 

Peroneus  Tcrtius. 
The  Tibialit  Anticus  is  situated  on  the  outer 
side  of  the  tibia,  being  thick  and  flephy  at  its 
upper  part,  tendinous  below.  It  arises  from 
the  outer  tuberosity  and  upper  two-thirds  of 
the  external  surface  of  the  shaft  of  the  tibia; 
from  the  adjoining  part  of  the  interosseous 
memhrnne;  from  the  deep  fa!>oia  of  the  leg; 
and  from  the  intermuscular  septum  between  it 
and  the  Extensor  communis  digitorum:  the 
fibres  pass  vertically  downwards,  and  terminate 
in  a  tendon,  which  is  apparent  on  the  anterior 
surface  of  the  muscle  at  the  lower  third  of  the 
leg.  After  passing  through  the  innermost 
compartment  of  the  anterior  annular  ligament, 
it  is  inserted  into  the  inner  side  of  the  internal 
cuneiform  bone,  and  base  of  the  metatarsal 
l>one  of  the  great  toe. 

Relaliojtt.  By  its  anterior  surface,  with  the 
deep  fascia,  and  with  the  annular  ligament. 
By  its  posterior  surface,  with  the  interosseous 
membrane,  tibia,  and  ankle-joint.  By  its  inner 
surface,  with  the  tibia.  By  its  outer  surface, 
with     the    Extensor    longus    digitorum,    and 
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Extensor  proprius  pollicis,  the  anterior  tibial  vessels  and  nerve  lying  between  it 
and  the  last  mentioned  muscles. 

The  Extensor  Proprius  Pollicis  is  a  thin,  elongated,  and  flattened  muscle, 
situated  between  the  Tibialis  anticus  and  Extensor  longus  digitorum.  It  arises 
from  the  anterior  surface  of  the  fibula  for  about  the  two  middle  fourths  of  its 
extent,  its  origin  being  internal  to  the  Extensor  longus  digitorum;  it  also  arises 
from  the  interosseous  membrane  to  a  similar  extent.  The  fibres  pass  down- 
wards, and  terminate  in  a  tendon,  which  occupies  the  anterior  border  of  the 
muscle,  passes  through  a  distinct  compartment  in  the  annular  ligament,  and  is 
inserted  into  the  base  of  the  last  phalanx  of  the  great  toe.  Opposite  the  metatarso- 
phalangeal articulation,  the  tendon  gives  off  a  thin  prolongation  on  each  side« 
which  covers  its  surface. 

Relations,  By  its  anterior  border,  with  the  deep  fascia  of  the  leg,  and  the 
anterior  annular  ligament.  By  its  posterior  border,  with  the  interosseous  mem- 
brane, fibula,  tibia,  ankle-joint,  and  Extensor  brevis  digitorum.  By  its  outer 
side,  with  the  Extensor  longus  digitorum  above,  the  dorsalis  pedis  artery  and 
anterior  tibial  nerve  below.  By  its  inner  side,  with  the  Tibialis  anticus,  and  the 
anterior  tibial  vessels  above. 

The  Extensor  Longus  Digitorum  is  an  elongated,  flattened,  semi-penniform 
muscle,  situated  the  most  external  of  all  the  muscles  on  the  fore-part  of  the  leg. 
It  arises  from  the  outer  tuberosity  of  the  tibia;  from  the  upper  three-fourths  of 
the  anterior  surface  of  the  shaft  of  the  fibula;  from  the  interosseous  membrane, 
deep  fascia;  and  from  the  intermuscular  septa  between  it  and  the  Tibialis  anticus 
on  the  inner,  and  the  Peronei  on  the  outer  side.  The  fibres  pass  downwards,  and 
terminate  in  four  tendons,  which  pass  through  a  distinct  canal  in  the  annular  liga- 
ment, together  with  the  Peroneus  tertius,  run  across  the  dorsum  of  the  foot,  and 
are  inserted  into  the  second  and  third  phalanges  of  the  four  lesser  toes.  The 
mode  in  which  these  tendons  are  inserted  is  the  following.  Each  tendon  opposite 
the  metatarso-phalangeal  articulation  is  joined  on  its  outer  side  by  a  tendon  of 
the  Extensor  brevis  digitorum  (except  the  fourth),  and  receives  a  fibrous  expansion 
from  the  Interossei  and  Lumbricales;  it  then  spreads  into  a  broad  aponeurosis, 
which  covers  the  dorsal  surface  of  the  first  phalanx:  this  aponeurosis,  at  the 
articulation  of  the  first  with  the  second  phalanx,  divides  into  three  slips,  a  middle 
one,  which  is  inserted  into  the  base  of  the  second  phalanx,  and  two  lateral  slips, 
which,  after  uniting  on  the  dorsal  surface  of  the  second  phalanx,  are  continued 
onwards  to  be  inserted  into  the  base  of  the  third. 

Relations.  By  its  anterior  surface,  with  the  deep  fascia  of  the  leg,  and  the 
annular  ligament.  By  its  posterior  surface,  with  the  fibula,  interosseous  mem- 
brane, ankle-joint,  and  Extensor  brevis  digitorum.  By  its  inner  side,  with  the 
Tibialis  anticus.  Extensor  proprius  pollicis,  and  anterior  tibial  vessels  and  nerve. 
By  its  outer  side,  with  the  Peroneus  longus  and  brevis. 

The  Peroneus  Tertius  is  but  a  part  of  the  Extensor  longus  digitorum,  being 
almost  always  intimately  united  with  it.  It  arises  from  the  lower  fourth  of  the 
anterior  surface  of  the  fibula;  its  outer  part,  from  the  lower  part  of  the  inter- 
osseous membrane;  and  from  an  intermuscular  septum  between  it  and  the  Pero- 
neus brevis.  Its  tendon,  after  passing  through  the  same  canal  in  the  annular 
ligament  as  the  Extensor  longus  digitorum,  is  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe  on  its  dorsal  surface. 

This  muscle  is  often  wanting. 

Serves.  These  muscles  are  supplied  by  the  anterior  tibial  nerve. 

Actions.  The  Tibialis  anticus  and  Peroneus  tertius  are  the  direct  flexors  of  the 
tarsus  upon  the  leg;  the  former  muscle,  from  the  obliquity  in  the  direction  of 
its  tendon,  raises  the  inner  border  of  the  foot;  and  the  latter,  acting  with  the 
Peroneus  brevis  and  longus,  will  draw  the  outer  border  of  the  foot  upwards  and 
the  sole  outwards.  The  Extensor  longus  digitorum  and  Extensor  proprius  pollicis 
extend  the  phalanges  of  the  toes,  and  continuing  their  action,  flex  the  tarsus  upon 
the  leg.     Taking  their  origin  from  below,  in  the  erect  posture,  all  these  muscles 

u  2 


POSTERIOR  TIBIO-FIBULAR  REGION.  293 

posterior  ligament  of  the  knee-joint,  the  Popliteus,  Soleus,  Plantaris,  popliteal 
vessels,  and  internal  popliteal  nerve.  The  tendon  of  the  inner  head  corresponds 
with  the  back  part  of  the  inner  condyle,  from  which  it  is  separated  by  a  synovial 
bursa,  which  in  some  cases  communicates  with  the  cavity  of  the  knee-joint.  The 
tendon  of  the  outer  head  contains  a  sesamoid  fibro-cartilage  (rarely  osseous),  where 
it  plays  over  the  corresponding  outer  condyle;  and  one  is  occasionally  found  in  the 
tendon  of  the  inner  head. 

The  Qasirocnemius  should  be  divided  across  just  below  its  origin,  and  turned  down- 
wards, in  order  to  expose  the  next  muscles. 

The  Soleus  is  a  broad  flat  muscle,  situated  immediately  beneath  the  preceding, 
It  has  received  its  name  from  the  fancied  resemblance  it  bears  to  a  sole-fish.  It 
arises  by  tendinous  fibres  from  the  back  part  of  the  head,  and  from  the  upper  half 
of  the  posterior  surface  of  the  shaft  of  the  fibula,  from  the  oblique  line  of  the  tibia, 
and  from  the  middle  third  of  its  internal  border;  some  fibres  also  arise  from  a 
tendinous  arch  which  passes  between  the  tibial  and  fibular  origins  of  the  muscle, 
and  beneath  which  the  posterior  tibial  vessels  and  nerve  pass  into  the  leg.  The 
fibres  pass  backwards  to  an  aponeurosis  which  covers  the  posterior  surface  of  the 
muscle,  and  this,  gradually  becoming  thicker  and  narrower,  joins  with  the  tendon 
of  the  Gkistrocnemius,  and  forms  with  it  the  tendo  Achillis. 

Relations*  By  its  superficial  surface^  with  the  Gkistrocnemius  and  Plantaris. 
By  its  deep  surface^  with  the  Flexor  longus  digitorum.  Flexor  longus  pollicis. 
Tibialis  posticus,  and  posterior  tibial  vessels  and  nerve;  frt>m  which  it  is  separated 
by  the  transverse  intermuscular  septum,  interposed  between  the  superficial  and 
deep  muscles  at  the  back  of  the  leg. 

The  Tendo  Achillis,  the  common  tendon  of  the  Gastrocnemius,  Soleus,  and 
Plantaris,  is  the  thickest  and  strongest  tendon  in  the  body.  It  is  about  six  inches 
in  length,  and  formed  by  the  junction  of  the  aponeuroses  of  the  two  preceding 
muscles.  It  commences  about  the  middle  of  the  leg,  but  receives  fleshy  fibres 
much  lower  on  its  anterior  surface.  Gradually  becoming  contracted  below,  it  is 
inserted  into  the  lower  part  of  the  posterior  tuberosity  of  the  os  calcis,  a  synovial 
bursa  being  interposed  between  the  tendon  and  the  upper  part  of  the  tuberosity. 
Elxtemally  it  is  covered  by  the  fascia  and  the  integument,  and  it  is  separated 
beneath  from  the  deep  seated  muscles  and  vessels,  by  a  considerable  interval  filled 
up  with  areolar  and  adipose  tissue. 

The  Plantaris  is  an  extremely  diminutive  muscle,  placed  between  the  Gastroc- 
nemius and  Soleus,  and  remarkable  for  the  long  and  delicate  tendon  which  it 
presents.  It  arises  from  the  lower  part  of  the  external  bifrircation  of  the  linea 
aspera,  and  from  the  posterior  ligament  of  the  knee-joint.  It  forms  a  small  fusi- 
form belly,  about  two  inches  in  length,  which  terminates  in  a  long  and  slender 
tendon,  which  crosses  obliquely  between  the  two  muscles  of  the  calf,  and  running 
along  the  inner  border  of  the  tendo  Achillis,  is  inserted  with  it  into  the  poste- 
rior part  of  the  os  calcis.  This  muscle  is  occasionally  double,  it  is  sometimes 
wanting.  Occasionally  its  tendon  is  lost  in  the  subcutaneous  adipose  tissue,  or  in 
the  internal  annular  ligament. 

Serves.  These  muscles  are  supplied  by  the  internal  popliteal  nerve. 

Actions.  The  muscles  of  the  calf  possess  considerable  power,  and  are  constantly 
called  into  use  in  standing,  walking,  dancing,  and  leaping,  hence  the  large  size 
they  usually  present.  In  walking,  these  muscles  draw  powerfully  upon  the  os 
calcis,  raising  the  heel,  and,  with  it,  the  entire  body,  frt>m  the  ground;  the  body 
being  thus  supported  on  the  raised  foot,  the  opposite  limb  can  be  carried  forwards. 
In  standing,  die  Soleus,  taking  its  fixed  point  from  below,  steadies  the  leg  upon 
the  foot,  and  prevents  the  body  from  falling  forwards,  to  which  there  is  a  constant 
tendency  from  the  super-incumbent  weight.  The  Gastrocnemius,  acting  from 
below,  serves  to  flex  the  femur  upon  the  tibia,  assisted  by  the  Popliteus.  The 
Plantaris  is  the  rudiment  of  a  large  muscle  which  exists  in  some  of  the  loweir 
animals,  and  serves  as  a  tensor  of  the  plantar  fascia. 
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The  deep  fascia  of  the  leg  is  a  broad, 
transverse  inter-muscular  septum,  interposed 
between  the  superficial  and  deep  muscles, 
in  the  posterior  tibio-fibular  region.  On 
each  side  it  is  connected  to  the  margias  of 
the  tibia  and  fibula.  Above,  where  it  covers 
the  Popliteus,  it  is  thick  and  dense,  and 
receives  an  expansion  from  the  tendon  of 
the  Semi-membranosuB;  it  is  thinner  in  the 
middle  of  the  leg,  but,  below,  where  it 
covers  the  tendons  passing  behind  the  mal- 
leoli, it  is  thickened.  It  is  continued  on- 
wards in  the  interval  between  the  ankle  and 
the  heel,  where  it  covers  the  vessels  uid 
is  blended  with  the  internal  annular  liga- 

This  fascia  should  now  be  removed,  com- 
menolDg  from  below  opposite  the  tendons,  and 
detaching  it  from  the  muscles  in  the  direction  of 

their  fibres. 

The  PoptiteuM  is  a  thin,  flat,  triMigular 
muscle,  which  forma  the  floor  of  the  popli- 
teal space,  and  is  covered  in  bj  a  tendinous 
expansion,  derived  from  the  Semi-membra- 
noBUS  muscle.  It  arises  by  a  stroog  flat 
tendon,  about  an  inch  in  length,  from  a  deep 
depression  on  the  outer  side  of  the  external 
condyle  of  the  femur,  and  from  the  posterior 
ligament  of  the  knee-joint;  and  is  inserted 
into  the  inner  two-thirds  of  the  triangular 
surface  above  the  oblique  line  on  the  poste- 
rior part  of  the  shaft  of  the  tibia,  and  into 
the  tendinous  expansion  covering  the  surface 
of  the  muscle.  The  tendon  of  tbis  muscle 
is  covered  in  by  that  of  the  Biceps  and  the 
external  Lateral  ligament  of  the  knee-joint ; 
it  grouvi.'s  tlie  outer  surface  of  the  external 
semilunar  cartilage,  and  is  invested  by  the 
synovial  membrane  of  the  knee-joint. 

RelationM.  By  its  tuptrjieial  turfaee,  with 
the  fascia  above  mentioned,  which  separates 
it  from  the  GaatrocnemiuH,  Flantaris,  popli- 
teal  vessels  and  Internal  popliteal  nerve. 
By  its  deep  surface,  with  the  tibio-fibular 
articulation  and  back  of  the  tibia. 

The  Flexor  Longut  Potlicit  is  situated 
on  tlie  fibular  side  of  the  leg,  and  is  the 
most  superficial,  and  largest  of  the  three 
next  muscles.    It  arises  from  the  lower  two- 
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thirds  of  the  internal  surface  of  the  shaft  of  the  fibula,  with  the  exception  of  an 
inch  below,  from  the  lower  part  of  the  interosseous  membrane,  from  an  inter-mus- 
cular septum  between  it  and  the  Peroneus  longus  and  brevis,  externally;  and  from 
the  fascia  covering  the  Tibialis  posticus.  The  fibres  pass  obliquely  downwards 
and  backwards,  and  terminate  around  a  tendon  which  occupies  nearly  the  whole 
length  of  the  posterior  surface  of  the  muscle.  This  tendon  passes  through  a 
groove  on  the  posterior  surface  of  the  tibia,  external  to  that  for  the  Tibialis  pos- 
ticus and  Flexor  longus  digitorum;  it  then  passes  through  a  second  groove  on  the 
posterior  extremity  of  the  astragalus,  and  along  a  third  groove,  beneath  the  tubercle 
of  the  OS  calcis,  into  the  sole  of  the  foot,  where  it  runs  forwards  between  the  two 
heads  of  the  Flexor  brevis  pollicis,  and  is  inserted  into  the  base  of  the  last  pha- 
lanx of  the  great  toe.  The  grooves  in  the  astragalus  and  os  calcis  which  contain 
the  tendon  of  this  muscle,  are  converted  by  tendinous  fibres  into  distinct  canals, 
lined  by  synovial  membrane;  and  as  the  tendon  crosses  the  sole  of  the  foot,  it  is 
connected  to  the  conunon  Flexor  by  a  tendinous  slip. 

Relations.  By  its  superficial  surface,  with  the  Soleus  and  tendo  Achillis,  from 
w^hich  it  is  separated  by  the  deep  fascia.  By  its  deep  surface,  with  the  fibula, 
Tibialis  posticus,  the  peroneal  vessels,  the  lower  part  of  the  interosseous  mem- 
brane, and  the  ankle-joint.  By  its  outer  border,  with  the  Peroneus  longus  and 
brevis.  By  its  inner  border,  with  the  Tibialis  posticus,  and  Flexor  longus  digi- 
torum. 

The  Flexor  Longus  Digitorum  is  situated  on  the  inner  or  tibial  side  of  the  leg. 
At  its  origin,  it  is  thin  and  pointed,  but  gradually  increases  in  size  as  it  descends. 
It  arises  from  the  posterior  surface  of  the  shaft  of  the  tibia,  immediately  be- 
low the  oblique  line,  to  within  three  inches  of  its  extremity,  internal  to  the 
tibial  origin  of  the  Tibialis  posticus;  some  fibres  also  arise  from  the  intermus- 
cular septum,  between  it  and  the  Tibialis  posticus.  The  fibres  terminate  in  a 
tendon,  which  runs  nearly  the  whole  length  of  the  posterior  surface  of  the  muscle. 
This  tendon  passes,  behind  the  inner  Malleolus,  in  a  groove,  common  to  it,  and  the 
Tibialis  posticus,  from  which  it  is  separated  by  a  fibrous  septum ;  each  tendon  is 
lined  by  a  separate  synovial  membrane.  It  then  passes,  obliquely,  forwards  and 
outwards,  beneath  the  arch  of  the  os  calcis,  into  the  sole  of  the  foot,  where, 
crossing  beneath  the  tendon  of  the  Flexor  longus  pollicis,  to  which  it  is  connected 
by  a  strong  tendinous  slip,  it  becomes  expanded,  is  joined  by  the  Musculus 
accessorius,  and,  finally  divides  into  four  tendons,  which  are  inserted  into  the 
bases  of  the  last  phalanges  of  the  four  lesser  toes,  each  tendon  passing  through 
a  fissure  in  the  tendon  of  the  Flexor  brevis  digitorum,  opposite  the  middle  of  the 
first  phalanges. 

Relations.  In  the  leg.  By  its  superficial  surfa^ie,  with  the  Soleus,  and  the 
posterior  tibial  vessels  and  nerve,  from  which  it  is  separated  by  the  deep  fascia. 
By  its  deep  surjace,  with  the  Tibia  and  Tibialis  posticus.  In  the  foot,  it  is 
covered  by  the  Abductor  pollicis,  and  Flexor  brevis  digitorum,  and  crosses  beneath 
the  Flexor  longus  pollicis. 

The  Tibialis  Posticus  lies  between  the  two  preceding  muscles,  and  is  the  most 
deeply  seated  of  all  the  muscles  in  the  leg.  It  commences  above,  by  two  pointed 
processes,  separated  by  an  angular  interval,  through  which,  the  anterior  tibial 
vessels  pass  forwards  to  the  front  of  the  leg,  arising  from  the  posterior  surface 
of  the  interosseous  membrane,  its  whole  length,  excepting  its  lowest  part,  from 
the  posterior  surface  of  the  shaft  of  the  tibia,  external  to  the  Flexor  longus 
digitorum,  between  the  commencement  of  the  oblique  line  above,  and  the  centre 
of  the  external  border  of  the  bone  below,  and  from  the  upper  two-thirds  of  the 
inner  surface  of  the  shaft  of  the  fibula;  some  fibres  also  arise  from  the  deep 
fascia,  and  from  the  intermuscular  septa,  separating  it  from  the  a<^acent  muscles 
on  each  side.  The  fibres  terminate  in  a  tendon,  which  passes  in  front  of  the 
Flexor  longus  digitorum,  through  a  groove  behind  the  inner  Malleolus,  enclosed 
in  a  separate  sheath;  it  then  passes  through  another  sheath,  over  the  internal 
lateral  ligament,  and  beneath  the  calcaneo-scaphoid  articulation,  and  is  inserted 
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into  the  taberositj  of  the  scaphoid,  and  internal  cuneiform  bonee.  The  tendon 
of  this  muscle,  contains  a  sesamoid  bone,  near  its  insertion,  and  gires  off 
fibrous  expansions,  one  of  which,  passes  backwards  to  the  os  calcis,  others  out- 
wards to  the  middle  and  external  cuneiform,  and  some  forwards  to  the  bases  of 
the  third  and  fourth  metatarsal  bones. 

Belations,  B7  its  superficial  surface^  with  the  Soleus,  Flexor  longus  digito- 
rum,  Flexor  longus  polHcis,  the  posterior  tibial  vessels  and  nerve,  and  the 
peroneal  vessels,  from  which  it  is  seputited  hj  the  deep  fascia.  Bj  its 
€leep  surface^  with  the  interrosseous  ligament,  the  tibia,  fibula,  and  ankle- 
joint. 

Nerves,  The  Popliteus  is  supplied  hj  the  internal  popliteal  nerve,  the  remain- 
ing muscles  of  this  group,  hj  the  posterior  tibial  nerve. 

Actions,  The  Popliteus  assists  in  fiexing  the  leg  upon  the  thigh,  and,  when 
flexed,  it  may  rotate  the  tibia  inwards.  The  Tibialis  posticus  is  a  direct  Extensor 
of  the  tarsus  upon  the  leg ;  acting  in  conjunction  with  the  Tibialis  anticus,  it 
turns  the  sole  of  the  foot  inwards,  antagonizing  the  Peroneus  longus  which 
turns  it  outwards.  The  Flexor  longus  digitorum,  and  Flexor  longus  pollicis,  are 
the  direct  Flexors  of  the  phalanges,  and,  continuing  their  action,  extend  the  foot 
upon  the  leg ;  they  assist  the  Gastrocnemius  and  Soleus  in  extending  the  foot, 
as  in  the  act  of  walking,  or  in  standing  on  tiptoe.  In  consequence  of  the  oblique 
direction  of  the  tendon  of  the  long  Extensor,  the  toes  would  be  drawn  inwards, 
were  it  not  for  the  Flexor  accessorius  muscle,  which  is  inserted  into  the  outer  side 
of  that  tendon,  and  draws  it  to  the  middle  line  of  foot,  during  its  action.  Taking 
their  fixed  point  from  the  foot,  these  muscles  serve  to  maintain  the  upright  pos- 
ture, by  steadying  the  tibia  and  fibula,  perpendicularly,  upon  the  ankle-joint.  They 
also  serve  to  raise  these  bones  from  the  oblique  position  they  assume  in  the 
stooping  posture. 

FiBULAB  Region. 

Peroneus  Longus.  Peroneus  Brevis. 

Dissection,  These  muscles  are  readily  exposed,  by  removinff  the  fascia,  covering  their 
surface,  from  below  upwards,  in  the  line  of  oirection  of  their  fibres. 

The  Peroneus  Longus  is  situated  at  the  upper  part  of  the  outer  side  of  the 
leg.  It  arises  from  the  head,  and  upper  two-thirds  of  the  outer  surface  of  the 
shaf%  of  the  fibula,  from  the  deep  fascia,  and  from  the  intermuscular  septa, 
between  it  and  the  muscles  on  the  anterior,  and  those  on  the  posterior  surface 
of  the  leg.  It  terminates  in  a  long  tendon,  which  passes  behind  the  outer 
malleolus,  in  a  groove,  common  to  it,  and  the  Peroneus  brevis,  the  groove  being 
converted  into  a  canal  by  a  fibrous  band,  and  the  tendons,  invested  by  a  com- 
mon synovial  membrane;  it  is  then  reflected,  obliquely  forwards,  across  the  outer 
side  of  the  os  calcis,  being  contained  in  a  separate  fibrous  sheath,  lined  by  a 
prolongation  of  the  synovial  membrane,  from  the  groove  behind  the  malleolus. 
Having  reached  the  outer  side  of  the  cuboid  bone,  it  runs,  in  a  groove,  on  its 
under  surface,  which  is  converted  into  a  canal,  by  the  long  calcaneo-cuboid  liga- 
ment, lined  by  a  synovial  membrane,  and  crossing,  obliquely,  the  sole  of  the  foot, 
is  inserted  into  the  outer  side  of  the  base  of  the  metatarsal  bone  of  the  great  toe. 
The  tendon  of  the  muscle  has  a  double  reflection,  first,  behind  the  external  malleolus, 
secondly,  on  the  outer  side  of  the  cuboid  bone;  in  both  of  these  situations,  the 
tendon  \a  thickened,  and,  in  the  latter,  a  sesamoid  bone  is  usually  developed  in 
its  substance. 

Relations,  By  its  superficial  surface^  with  the  fascia  and  integument.  By  its 
deep  surface^  with  the  fibula,  the  Peroneus  brevis,  os  calcis,  and  cuboid  bone. 
By  its  anterior  border^  a  tendinous  septum  intervenes  between  it  and  the 
Extensor  longus  digitorum.  By  its  posterior  border^  an  intermuscular  septum, 
separates  it  from  the  Soleus  above,  and  the  Flexor  longus  pollicis  below. 

The  Peroneus  Brevis  lies  beneath  the  Peroneus  longus,  and  is  shorter  and 
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smaller  than  it.  It  arises  from  the  lower  two-thirds  of  the  external  surface  of  the 
shaft  of  the  fibula,  internal  to  the  Peroneus  longus;  from  the  anterior  and  poste- 
rior borders  of  the  bone;  and  from  the  intermuscular  septa  separating  it  from  the 
adjacent  muscles  on  the  front  and  back  part  of  the  leg.  The  fibres  pass  verticallj 
downwards,  and  terminate  in  a  tendon,  which  runs  through  the  same  grooTO  as 
the  preceding  muscle,  behind  the  external  malleolus,  being  contained  in  the  same 
fibrous  sheath,  and  lubricated  by  the  same  synovial  membrane;  it  then  passes 
through  a  separate  sheath  on  the  outer  side  of  the  os  calcis,  above  that  for  the 
tendon  of  the  Peroneus  longus,  and  is  finally  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe,  on  its  dorsal  surface. 

Relations.  By  its  superficial  surface,  with  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot.  By  its  deep  surface,  with  the  fibula  and  outer  side  of  the 
OS  calcis. 

Nerves,  The  Peroneus  longus  and  brevis  are  supplied  by  the  musculo-cutaneous 
branch  of  the  external  popliteal  nerve. 

Actions.  The  Peroneus  longus  and  brevis  extend  the  foot  upon  the  leg,  in  con- 
junction wi^  the  Tibialis  posticus,  antagonizing  the  Tibialis  anticus  and  Peroneus 
tertius,  which  are  flexors  of  the  foot.  The  Peroneus  longus  also  everts  the  sole 
of  the  foot;  hence  the  extreme  eversion  observed  in  fracture  of  the  lower  end  of 
the  fibula,  where  that  bone  offers  no  resistance  to  the  action  of  this  muscle. 
Taking  ^eir  fixed  point  below,  they  serve  to  steady  the  leg  upon  the  foot.  This 
is  especially  the  case  in  standing  upon  one  leg,  when  the  tendency  of  the  superin- 
cumbent weight  is  to  throw  the  leg  inwards;  and  the  Peroneus  longus  overcomes 
this  by  drawing  on  the  outer  side  of  the  leg,  and  thus  maintains  the  perpendicular 
direction  of  the  limb. 

Surgical  Anatomy,  The  student  should  now  consider  the  position  of  the  tendons  of  the 
various  muscles  of  the  le^  their  relation  with  the  ankle-joint  and  surrounding  blood- 
vessels, and  especially  their  action  upon  the  foot,  as  their  rigidity  and  contraction  give  rise 
to  one  or  the  other  forms  of  deformity  known  as  dtUhfoat.  The  most  simple  and  common 
deformity  is  the  talipes  equinus,  the  heel  being  raised  from  the  ground  by  rigidity  and  con- 
traction of  the  Gastrocnemius  muscle,  and  the  patient  walking  upon  the  rail  of  the  foot. 
In  the  talipes  varus,  which  is  the  more  common  congenital  form,  the  heel  is  raised  by  the 
tendo  Aclmlis,  the  inner  border  of  the  foot  drawn  upwards  by  the  Tibialis  anticus,  and  the 
anterior  two-thirds  of  the  foot  twisted  inwards  by  the  Tibialis  posticus  and  Flexor  lonffus 
digitorum,  the  patient  walking  upon  the  dorsum  of  the  foot  and  outer  ankle.  In  the  talipes 
vulffus  the  outer  edge  of  the  foot  is  raised  by  the  Peronei  muscles,  and  the  patient  walks 
upon  the  inner  ankle.  In  the  talipes  calcaneus  the  foot  is  raised  by  the  Extensor  muscles, 
the  heel  is  depressed,  and  the  patient  walks  upon  it.  Each  of  these  deformities  may  be 
suocessfuUy  relieved  (after  other  remedies  fail)  bv  division  of  the  opposing  tendons;  by  this 
means  the  foot  reeains  its  normal  position,  ana  the  tendons  heal  by  the  organization  of 
Ivmph  thrown  out  between  the  divided  ends.  The  operation  is  easily  perform^  by  putting 
the  contracted  tendon  upon  the  stretch,  and  dividing  it  by  means  of  a  narrow  sharp- 
pointed  knife  inserted  between  it  and  the  skin. 

Muscles  and  Fasciae  op  the  Foot. 

The  fibrous  bands  which  serve  to  bind  down  the  tendons  in  front  and  behind  the  ankle 
in  their  passage  to  the  foot,  should  now  be  examined ;  they  are  termed  the  anxular  liga- 
ments,  and  are  three  in  number,  anterior,  internal,  and  external. 

The  Anterior  Annular  Ligament  consists  of  a  superior  or  vertical  portion, 
which  binds  down  the  extensor  tendons  as  they  descend  on  the  front  of  the  tibia; 
and  an  inferior  or  horizontal  portion,  which  retains  them  in  connection  with  the 
tarsus:  the  two  portions  being  connected  by  a  thin  intervening  layer  of  fascia. 
The  upper  and  stronger  portion  is  attached  externally  to  the  lower  end  of  the 
fibula,  internally  to  the  tibia,  and  above  is  continuous  with  the  fascia  of  the  leg : 
it  contains  two  separate  sheaths,  one  internally,  for  the  tendon  of  the  Tibialis  anti- 
cus ;  one  externally,  for  the  tendons  of  the  Extensor  longus  digitorum  and  Pero- 
neus tertius,  the  tendon  of  the  Extensor  proprius  pollicis,  and  the  anterior  tibial 
vessels  and  nerve  pass  beneath  it.  The  lower  portion  is  attached  externally  to  the 
upper  surface  of  the  os  calcis,  in  front  of  the  depression  for  the  interosseous  ligament, 
and  internally  to  the  inner  malleolus  and  plantar  fascia:  it  contains  three  sheaths; 
the  most  internal  for  the  tendon  of  the  Tibialis  anticus,  the  next  in  order  for  the 
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tendon  of  the  Extensor  proprius  poUicis,  and  the  most  external  for  the  Extensor 
communis  digitorum  and  Peroneus  tertius:  the  anterior  tibial  vessels  and  nerve  lie 
altogether  beneath  it.  These  sheaths  are  lined  bj  separate  s3movial  membranes. 

The  Internal  Annular  Ligament  is  a  strong  fibrous  band,  which  extends  from 
the  inner  malleolus  above,  to  the  internal  margin  of  the  os  calcis  below,  converting 
a  series  of  bony  grooves  in  this  situation  into  osteo-fibrous  canals,  for  the  passage 
of  the  tendons  of  the  Flexor  muscles  and  vessels  into  the  sole  of  the  foot.  It  is 
continuous  above  with  the  deep  fascia  of  the  leg,  below  with  the  plantar  fascia 
and  the  fibres  of  origin  of  the  Abductor  pollicis  muscle.  The  three  canals  which 
it  forms,  transmit  from  within  outwards,  first,  the  tendon  of  the  Tibialis  posticus; 
second,  the  tendon  of  the  Flexor  longus  digitorum,  then  the  posterior  tibial  vessels 
and  nerve,  which  run  through  a  broad  space  beneath  the  ligament;  lastly,  in  a 
canal  formed  partly  by  the  astragalus,  the  tendon  of  the  Flexor  longus  pollicis. 
Each  of  these  canals  is  lined  by  a  separate  synovial  membrane. 

The  External  Annular  Ligament  extends  horn  the  extremity  of  the  outer 
malleolus  to  the  outer  surface  of  the  os  calcis,  and  serves  to  bind  down  the  tendons 
of  the  Peronei  muscles  in  their  passage  beneath  the  outer  ankle.  The  two  tendons 
are  enclosed  in  one  synovial  sac. 

Dissection  of  the  Sole  of  the  Foot,  The  foot  should  be  placed  on  a  high  block  with  the 
sole  uppermost,  and  firmly  8eciu*ed  in  that  position.  Carry  an  incision  around  the  heel 
and  alonf;  the  inner  and  outer  borders  of  the  foot  to  the  great  and  little  toes.  This  incision 
should  divide  the  integument  and  thick  layer  of  granuLu*  fiat  beneath,  until  the  fascia  is 
visible ;  it  should  then  be  removed  from  the  fascia  in  a  direction  from  behind  forwards, 
as  seen  in  fig.  171. 

The  Plantar  Fascia,  the  densest  of  all  the  fibrous  membranes,  consists  of  three 
portions,  a  middle  and  two  lateral. 

The  middle  portion,  of  great  strength  and  thickness,  consists  of  dense  glistening 
fibres,  disposed,  for  the  most  part,  longitudinally;  it  is  narrow  and  thick  behind, 
and  attached  to  the  inner  tuberosity  on  the  under  surface  of  the  os  calcis,  behind 
the  origin  of  the  Flexor  brevis  digitorum,  and  becoming  broader  and  thinner  as  it 
passes  forwards,  divides  opposite  the  middle  of  the  metatarsal  bones  into  five 
&sciculi,  one  for  each  of  the  toes.  Each  of  these  fasciculi  divides  opposite  the 
metatarso-phalangeal  articulation  into  two  slips,  which  embrace  the  sides  of  the 
.^^  ^  /  fiexor  tendons  of  the  toes,  and  are  inserted  into  the  base^of  the  metatarsal  bones,, 
and  into  the  transverse  ligaments  of  the  corresponding  articulation,  thus  forming 
a  series  of  arches  through  which  the  tendons  of  the  short  and  long  flexors  pass 
to  the  toes.  The  intervals  left  between  the  five  primary  fasciculi  allow  of  the 
passage  of  the  digital  vessels  and  nerves,  and  the  tendons  of  the  Lumbricales 
and  Interossei  muscles.  At  the  point  of  division  of  the  fascia  into  fasciculi  and 
slips,  numerous  transverse  fibres  are  superadded,  which  serve  to  increase  the 
strength  of  the  fascia  at  this  part,  by  binding  the  processes  together  and  con- 
necting them  with  the  integument.  The  middle  portion  of  the  plantar  fascia  is 
continuous  with  the  lateral  portions  at  each  side,  and  sends  upwards  into  the  foot, 
at  their  point  of  junction,  two  strong  vertical  intermuscular  septa,  broader  in  front 
than  behind,  which  separate  the  middle  from  the  external  and  internal  plantar 
group  of  muscles.  From  these  again  thinner  transverse  septa  are  derived,  which 
separate  the  various  layers  of  muscles  in  this  region ;  the  upper  surface  of  this 
fascia  gives  attachment  behind  to  the  Flexor  brevis  digitorum  muscle. 

The  lateral  portions  of  the  plantar  fascia  cover  the  sides  of  the  foot. 

The  outer  portion  covers  the  under  surface  of  the  Abductor  minimi  digiti ;  it 
is  very  thick  behind,  thin  in  front,  and  extends  from  the  os  calcis  forwards  to  the 
base  of  the  fifth  metatarsal  bone,  into  the  outer  side  of  which  it  is  inserted;  it 
is  continuous  internally  with  the  middle  portion  of  the  plantar  fascia,  and  exter- 
nally with  the  dorsal  fascia. 

The  inner  portion  is  very  thin,  and  covers  the  Abductor  pollicis  muscle ;  it  is 
attached  behind  to  the  internal  annular  ligament,  is  continuous  around  the  side 
of  the  foot  with  the  dorsal  fascia,  and  externally  with  the  middle  portion  of  the 
plantar  fascia. 
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Muscles  of  the  Foot. 

These  are  divided  into  two  groups:  i.  Those  on  the  dorsum;  2.  Those  on  the 
plantar  surface. 

1.  Dorsal  Region. 
Extensor  Brevis  Digitorum. 

The  Fascia  on  the  dorsum  of  the  foot  is  a  thin  membranous  layer,  continuous 
above  with  the  anterior  margin  of  the  annular  ligament;  it  becomes  gradually  lost 
in  front,  opposite  the  heads  of  the  metatarsal  bones,  and  on  each  side  blends  with 
the  lateral  portions  of  the  plantar  fascia:  it  forms  a  sheath  for  the  tendons  placed 
on  the  dorsum  of  the  foot.  On  the  removal  of  this  fascia,  the  muscles  of  the 
dorsal  region  of  the  foot  are  exposed,  covered  by  their  investing  fascia. 

The  Extensor  Brevis  Digitorum  is  a  thin  and  somewhat  broad  muscle,  which 
arises  by  a  rounded  extremity  from  the  outer  side  of  the  os  calcis,  in  front  of  the 
groove  for  the  Peroneus  brevis,  from  the  astragalo-calcanean  ligament,  and  from 
the  anterior  annular  ligament  of  the  tarsus:  passing  obliquely  across  the  dorsum 
of  the  foot,  it  terminates  in  four  tendons.  The  innermost,  which  is  the  largest,  is 
inserted  into  the  first  phalanx  of  the  great  toe;  the  other  three  into  the  outer 
sides  of  the  long  extensor  tendons  of  the  second,  third,  and  fourth  toes. 

Relations,  By  its  superficial  surface^  with  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  longus  digitorum,  and  Extensor  proprius  pollicis.  By  its  deep 
surface^  with  the  tarsal  and  metatarsal  bones,  and  the  Dorsal  interossei  muscles. 

Nerves.  It  is  supplied  by  the  anterior  tibial  nerve. 

Actions.  The  Extensor  brevis  digitorum  is  an  accessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  only  on  the  first 
phalanx  of  the  great  toe.  The  obliquity  of  its  direction  counteracts  the  oblique 
movement  given  to  the  toes  by  the  long  Extensor,  so  that  both  muscles  acting 
together,  the  toes  are  evenly  extended. 

2.  Plantar  Region. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  divided  into  three  groups, 
in  a  similar  manner  to  those  in  the  hand.  Those  of  the  internal  plantar  region, 
are  connected  with  the  great  toe,  and  correspond  with  those  of  the  thumb;  those 
of  the  external  plantar  region,  are  connected  with  the  little  toe,  and  correspond 
with  those  of  the  little  finger;  and  those  of  the  middle  plantar  region,  are  con- 
nected with  the  tendons  intervening  between  the  two  former  groups.  The  Inter- 
ossei are  considered  separately. 

Internal  Plantar  Group,  External  Plantar  Group, 

Abductor  Pollicis.  Abductor  Minimi  Digiti. 

Flexor  Brevis  Pollicis.  Flexor  Brevis  Minimi  Digiti. 

Adductor  Pollicis. 
Transversus  Pedis. 

Middle  Plantar  Group, 

Flexor  Brevis  Digitorum.  Musculus  Accessorius. 

Lumbricales. 

In  order  to  facilitate  their  dissection,  it  will  be  found  more  convenient  to  divide 
them  into  three  layers,  as  they  present  themselves,  in  the  order  in  which  they  are 
successively  exposed. 

First  Layer, 

Abductor  Pollicis.  Flexor  Brevis  Digitorum. 

Abductor  Minimi  Digiti. 

Dissection,  Remove  the  ftisda  on  the  inner  and  outer  sides  of  the  foot,  oommencing  in 
front  over  the  tendons,  and  proceeding  backwards.  The  central  portion  should  be  divided 
transversely  in  the  middle  of  the  foot,  and  the  two  flaps  dissectea  forwards  and  l)ackward8. 
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The  Abduclor  Pollieis  lies  along  the  inner  border  of  the  foot.  It  arises  from 
the  inner  tuberosity  of  the  os  calcia,  from  the  internal  annular  ligament,  from  the 
plantar  fascia,  and  from  the  intermuscular  septum  between  it  and  the  Flexor 
breris  digitorum.  The  fibres  terminate  in  a  tendon,  which  is  inserted,  together 
with  the  innermost  tendon  of  the  Flexor  brevis  pollieis,  into  the  internal  sesamoid 
bone  and  inner  border  of  the  base  of  the  first  phalanx  of  the  great  toe. 

Relatiom,  By  its  tuperfieial  tur/aee,  with  the  internal  plantar  fascia.     By  its 

,     11      1       j-iu    o  1     m    T<    .  ''«p  ntr/ace,  with  the  Flexor  brevis 

176.— MuHcles  ofthe  Sole  of  the  Foot  ifT  .     •;.     «        ,  •  . 

First  layer  poUicis,  the  MubcuIub  accessorius,  and 

the  tendons  of  the  Flexor  loagus  digi- 
torum  and  Flexor  longus  pollieis,  the 
Tibialis  anticuB  and  posticus,  the  plan- 
tar vessels  and  nerves,  and  die  articu- 
lations  of  the  tarsus. 

The  Flexor  Brevii  Digitorum  lies 
in  the  middle  line  of  the  sole  of  the 
foot  immediately  beneath  the  plantar 
fascia,  with  which  it  is  firmly  united. 
It  arises,  by  a  narrow  tendinous  pro- 
cess, from  the  inner  tuberosity  of  the 
OS  calcis,  from  the  central  part  of  the 
plantar  fascia,  and  from  the  interraue- 
cular  septa  between  it  and  the  adja- 
cent muscles.  It  passes  forwards  and 
divides  into  four  tendons.  Opposite 
the  middle  of  the  first  phalanges,  each 
tendon  presents  a  longitudinal  slit,  to 
allow  of  the  passage  of  the  correspond- 
ing tendon  of  the  Flexor  longUB  digito- 
rum, the  two  portions  forming  a  groove 
for  its  reception,  and  after  reuniting, 
divides  a  second  time  into  two  pro- 
cesses, which  are  inserted  into  the 
sides  of  the  second  phalanges.  The 
mode  of  division  of  the  tendons  of  the 
Flexor  brevis  digitorum,  and  their  in- 
sertion into  the  phalanges,  is  analogous 
to  the  Flexor  sublimis  in  tlie  hand. 

Relation*.  By  its  tuperjicial  mr- 

faee,  with  the  plantar  fascia.     By  its 

deep  turface,  with  the  Musculus  acces- 

sorius,  the  Lumbricales,  the  tendons  of 

the  Flexor  longus  digitorum,  and  the 

plantar  vessels  and  nerves,  &om  which 

it  is    separated   by    a    thin    layer   of 

fascia.     The  oater  and  inner  borders 

are  separated  from  the  adjacent  mus- 

—  cles  by  means  of  vertical  prolongations 

of  the  plantar  fascia. 

The  Abductor  Minimi  Digiti  lies  along  the  outer  border  of  the  foot.     It  arises, 

by  a  very  broad  origin,  from  the  outer  tutterosity  of  the  os  calcis,  from  the  under 

surface  of  the  os  calcis  in  front  of  both  tubercles,  from  the  outer  portion  of  the 

plantar  fascia,  and  the  intermuscular  septum  between  it  and  the  Flexor  brevis 

digitorum.     Its  tendon,  after  gliding  over  a  smooth  facet  on  the  under  surface  of 

the  base  of  the  fifth  metacarpal  bone,  is  inserted  into  the  outer  side  of  the  base  of 

the  first  phalanx  of  the  little  toe. 

Relations.  By  its  superficial  surface,  with  the  outer  portion  of  the  pluitar 
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fascia.  By  tta  deep  nirfaee,  with  the  onter  head  ot  the  Masculas  acceHsorius,  the 
Flexor  breria  minimi  digiti,  the  long  plantar  ligsmeQt,  and  Peroneae  loagus.  Its 
inner  tide  is  separated  from  the  Flexor  brevis  digitorum  by  a  vertical  septum  of 
fascia. 

DiMtection.  The  mueclee  of  the  Buperficial  laTsr  should  be  divided  at  their  origin,  bj  in- 
serting the  kuifa  beneftth  each,  and  cutting  obli^uelj  baclcwBrda,  bo  as  to  detach  them  from 
the  bone ;  they  should  then  be  drawn  forwards,  in  order  to  expose  the  second  layer,  but  not 
separated  from  their  insertion.    The  two 

layers  are  separated  by  a  thin  membrane^         J77.— Muscles  of  theSolo  of  thePoot. 
the  deep  plantar  fascia,  on  the  removal  of  Second  Layer. 

which  IS  seeD  the  tendon  of  the  Fteior 
loDgus  digitorum,  with  its  acoessorv  muaolc^ 
the  Flexor  longus  pollicis  and  the  Lum- 
bricales.  The  long  flexor  tendons  cross 
each  other  at  an  acute  angl^  the  Flexor 
longUB  poUicis  running  along  the  inner 
side  of  the  foot,  on  a  plane  superior  to 
that  of  the  Flexor  lonsus  digitorum,  the 
direction  of  which  is  oUiquely  outwards. 

Second  Layer. 
Flexor  Accessor iue. 
Lumbricales. 

The  Flexor  Aecettoniu  arises  pos- 
teriorly by  two  heads,  the  inner  or 
larger,  which  is  muscular,  being  at- 
tached to  the  inner  concave  surface  of 
the  OS  calcis  and  ta  the  calcaneo- 
Bcaphoid  ligament;  the  outer  bead, 
flat  and  tendinoDs,  to  the  under  snr- 
face  of  the  os  catcis,  in  front  of  its 
outer  tuberosity,  and  to  the  long 
plantar  ligament:  the  two  portions 
become  nnited  si  an  acute  angle,  and 
are  inserted  into  the  outer  margin 
and  upper  and  under  surfaces  of  the 
tendon  of  the  Flexor  longne  digitorum, 
forming  »  kind  of  groove,  in  which 
the  tendon  ia  lodged.  A  few  fibres 
irom  the  upper  surface  of  the  muscle 
blend  with  a  tendinous  expansion  from 
the  Flexor  longus  pollicis, 

Relationt.  By  its  mperfieial  tur- 
faee,  with  the  muscles  of  the  super- 
ficial layer,  irom  which  it  is  separated 
by  the  external  plantar  vessels  and 
nerves.  By  its  deep  turjace,  with  tJte 
OS  calcis  and  long  calcaneo-cuboid 
ligament. 

The  LuntbricaUt  are  four  small 
muscles,  accessory  to  the  tendons  of 

the  Flexor  longus  digitorum:  they  arise  from  the  tendons  of  the  long  Flexor,  as 
far  back  as  their  angle  of  division,  each  arising  irom  two  tendons,  except  the 
internal  one.  Each  muscle  terminates  in  a  tendon,  which  passes  forwards  on 
the  inner  side  of  each  of  the  lesser  toes,  and  is  inserted  into  the  expansion  of 
the  long  Extensor  and  base  of  the  second  phalanx  of  the  corresponding  toe. 

Ditteelion.  The  flexor  tendons  should  be  divided  at  the  back  part  of  the  foot,  and  the 
Hnsoolna  acoeoMnius  at  its  origin,  and  drawn  fnrwatds,  in  onler  to  eipeee  the  third 
l^er. 
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Third  Layer. 


Flexor  Brevta  Pollicis.  Flexor  Brevis  Minimi  Digiti. 

Adductor  PolUcia.  TransTereus  Pedia. 

The  Flexor  Brevis  PollicU  arJBee  by  a  pointed  teodinoua  proceeB,  from  the 
inner  border  of  the  cuboid  bone,  from  the  contiguous  portion  of  the  external 
cuneiform,  and  from  the  prolongation  of  the  t«ndon  of  the  Tibialis  posticus,  which 
is  attached  to  that  bone.     The  muecle 
178.— Muaclesof tbeSoleoftbeFoot        divides,   in   front,  into  two   portions, 
Third  Layer.  which  are  inserted  into  the  inner  and 

outer  sides  of  the  base  of  the  first 
phalanx  of  the  great  toe,  a  sesamoid 
bone  being  developed  in  each  tendon 
at  its  insertion.  The  inner  head  of 
this  muscle  is  blended  with  the  Ab- 
ductor pollicis  previous  to  its  insertion; 
the  outer  head,  with  the  Adductor  pel- 
licis;  and  the  tendon  of  the  Flexor 
longus  pollicis  lies  in  a  groove  between 

Relationi,  By  its  mperficiat  tur- 
face,  with  the  Abductor  pollicis,  the 
t«ndon  of  the  Flexor  longus  pollicis 
and  plantar  fascia.  By  its  deep  mr- 
face,  with  the  tendon  of  the  Peroneus 
longus,  and  metatarsal  bone  of  the 
great  toe.  By  its  inner  border,  with 
the  Abdactor  pollicis.  By  its  outer 
border,  with  the  Adductor  pollicis. 

The  Adductor  Pollteit  is  a  large, 
thick,  fleshy  mass,  passing  obliquely 
across  the  foot,  and  occupying  the  hol- 
low space  between  the  four  outer  meta- 
tarsal bones.  It  arises  from  the  tarsal 
extremities  of  the  second,  third,  and 
foartJi  metatarsal  bones,  and  from  the 
sheath  of  the  toidon  of  the  Peroneus 
longus;  and  is  inserted,  tt^ther  with 
the  outer  head  of  the  Flexor  brevis 
pollicis,  into  the  outer  side  of  the  base 
of  the  first  phalanx  of  the  great  toe. 

The  Flexor  Brevit  Minimi  Digiti  is 
situated  along  the  outer  border  of  the 
metatarsal  bone  of  the  little  toe.  It 
arises  &om  the  base  of  the  metatwsal 
bone  of  the  little  toe,  and  from  the 
sheath  of  the  Peroneus  longus;  its 
tendon  is  inaert«d  into  the  base  of  the 
first  phalanx  of  the  little  toe,  on  its  outer  side. 

Relationt.  By  its  mperficial  turfaee,  with  the  plantar  fascia  and  tendon  of  the 
Abdactor  minimi  digiti.     By  its  deep  turfaee,  with  the  fifth  metatarsal  bone. 

The  Tranvoertut  Pedis  is  a  narrow,  flat,  muscular  fasciculns,  atretched  trans- 
versely across  the  heads  of  the  metatarsal  bones,  between  them  and  the  flexor 
tendons.  It  arises  from  the  under  surface  of  the  head  of  the  fifth  metatarsal 
bone,  and  from  the  transverse  ligament  of  the  metatarsaB;  and  is  inserted  into  the 
outer  side  of  the  first  phalanx  of  the  great  toe;  its  fibres  being  blended  with  the 
tendon  of  insertion  of  the  Adductor  pollicis. 
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Relationt.    By  ita  vuder  turfaee,  with    the  tendons  of  the  long  ftnd  short 
Flexors  and  Lumbricales.      By  its  upper  lurface,  with  the  Interossei. 


The  Interossei. 

The  Interossei  muscles  in  the  foot  are  similar 
(o  those  in  the  hand.  They  are  seven  in  number, 
and  consist  of  two  groups,  dorsal,  and  plantar. 

The  DorMal  Inlerotset,  four  in  number,  are 
situated  between  the  metatarsal  bones.  They  are 
bipenniform  muscles,  arising  hy  two  heads  from 
the  B^acent  aides  of  the  metatarsal  bones  between 
which  they  are  placed,  their  tendons  being  inserted 
into  the  bases  of  the  first  phalanges,  and  into  the 
aponeurosis  formed  by  the  common  es tensor  tendon. 
In  the  angular  interval  left  between  each  muacle 
at  its  posterior  extremity,  the  perforating  arteries 
pass  to  the  dorsum  of  the  foot}  except  in  the  first 
Interosseous  muscle,  where  the  interval  allows  the 
passage  of  the  communicating  branch  of  the  dor- 
satis  pedis  artery.  The  first  Dorsal  interosseous 
muscle  is  inserted  into  the  inner  side  of  the  second 
toe;  the  other  three  are  inserted  into   the  outer 

aides  of  the  second,  third,  and  fourth  toes.    They 
are  all  abductors  from  an  imaginary  line  or  axis 

drawn  through  the  second  toe. 

The  Plantar  Intero»aei,  three  in  number,  lie 
beneath,  rathei'  than  between,  the  metatarsal  bones. 

They  are  single  muscles,  and  are  each  connected 

with  but  one  metatarsal  bone.     They  arise  from  the      ,go._Th6  Plantar  Interoaaei. 

base  and  inner  aides  of  the  shaft  of  the  third,  fourth,  jj^ft  Foot. 

and  fifth  metatarsal  bones,  and  are  inserted  into  tlie 

inner  sides  of  the  bases  of  the  first   phalanges 

the  same  t«es,   and   into  the  aponeurosis  of 

common  extensor  tendon.     These  muscles  are 

adductors,  towards  an  imaginary  line,  extend 

through  the  second  toe. 

Nervet.  The    Internal    plantar    nerve  supp! 

the  Abductor  poUicis,   Flexor  brevis  digiton 

Flexor  brevis  pollicis,   and  the  first  and  sect 

Lumbricalea.     The  external  plantar  nerve  snpp 

the  Abductor  minimi  digiti,  Musculua  acceasor 

third  and  fourth  Lambricales,  Adductor  polli 

Flexor  brevia  minimi  digiti,  Transversus  pedis,  1 

all  the  Intei^ssei. 


SURGICAL   ANATOMY. 

The  student  should  now  consider  the  efii 
produced  by  the  action  of  the  varioua  muse 
in  fractures  of  the  bones  of  the  lower  ezi 
mity.  The  more  common  forms  of  fracture  h 
been  especially  selected  for  illnatration  and 
acription. 
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i! I. ^Fracture  of  the  Neck  of  the  Femur  within  tha  Fracture  of  the  neck  oj 

Capsular  LigamanL  ^^^  ^^^^  .^^^^^^  ^  ^^ 

eaptuiar  ligament  (fig- 1 8 1 ) 
IB  A  very  commoD  accident 
and  IB  most  frequently 
caused  by  indirect  violence, 
Buch  aa  slipping  off  the  edge 
of  the  kerbstone,  the  im- 
petus and  weight  of  the 
body  falling  upon  the  neck 
of  the  bone.  It  usually 
,  occurs  in  females,  and  sel- 

i>ra...a    dom  under  fifty  yean  of 

lariuu  ^g_        ^j    jjjjg    period    of 

tinaaaa  ^^^'  *'**  ncoit  of  the  bone, 
riMMi  under  certain  conditions  of 
the  system,  aseumes  a  ho- 
rizontal instead  of  an  ob- 
lique direction,  the  head 
being  on  a  level  with  the 
trochanter  mtyorj  the  can- 
cellous tissue  of  the  neck 
becomes  soft  and  infiltrated 
with  fatty  matter,  the  com- 
pact   tissue     is     partially 

B    J.        ».!.■»  absorbed,  and  the  amount  of  earthy  matter  becomes 

ill.— Fracture  of  the  Fsmnr  ,       .  ■■        .      ^l  ■      i 

below  the  Trochanter  Minor,  greater  in  proportion  to  the  animal  constituent; 
hence,  the  bones  are  brittle,  and  more  liable  to 
fracture.  The  cfaaracteriBtic  marks  of  this  accident 
are  alight  Bhortening  of  the  limb,  and  evereion  of  the 
foot,  neither  of  which  symptoma  occur,  however,  in 
some  cases  until  a  short  time  after  the  injury.  The 
eversion  ia  caused  by  the  combined  action  of  the 
ext«mal  rotator  muscles,  as  well  as  by  the  Psoas  and 
Xliacus  Pectineus,  Adductora,  and  Glutei  muscles. 
The  shortening  and  retraction  of  the  limb  ia  pro- 
duced by  the  action  of  the  Glutei,  and  by  the  Rectos 
femoris  in  front,  and  the  Biceps,  Semi-tendinoaus, 
and  Semi-membronosua  behipd. 

Fracture  of  theyentur  below  the  trochanter  minor 
(fig.  182),  is  an  accident  of  not  un frequent  occurrence, 
and  is  attended  with  great  displacement  producing 
considerable  deformity.  The  upper  fragment,  the 
portion  chiefiy  diaplaced,  is  tilted  forwards  almost  at 
I  right  angles  with  the  pelvis  by  the  combined  action 

I  of  the  Psoas  and  Iliacas,  and  at  the  same  time  everted 

and   drawn   niitwards    bv   thn  extarnat   rotator    nnd 
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be  reduced  m  two  different  methods:  either  by  direct  relaxation  of  all  the  opposing 
muscles,  to  effect  which  the  limb  should  be  placed  on  a  double  inclined  plane; 
or  by  OTercoming  the  contraction  of  the  muscles  by  continued  extension,  which  may 
be  effected  by  means  of  the  long  splint. 

Oblique  fracture  of  the  femur  immediately  above 
the  condyle*  ifi%.li^,  is  a  formidable  injury,  and 
attended  with  considerable  displacement.  Chi  examin* 
ation  of  the  limb,  the  tower  fragment  may  be  felt 
deep  in  the  popliteal  space,  being  drawn  backwards 
by  the  Gastrocnemius,  Soteus,  and  Plantaris  muscles, 
and  upwards  by  the  Posterior  femoral,  and  Rectus 
muscles.  The  pointed  end  of  Ihe  upper  fragment  is 
drawn  inwards  by  the  Pectineue  and  Adductor  muscles, 
and  tilted  forwards  by  the  Psoas  and  Uiacus,  piercing 
the  Rectus  muscle,  and  occasionally  the  integnment. 
Relaxation  of  these  muscles,  and  direct  approxima- 
tion of  the  broken  fr^ments,  is  efiected  by  placing 
the  limb  on  a  double  inclined  plane.  The  greatest 
care  is  requisite  in  keeping  the  pointed  extremity  of 
the  upper  fragment  in  proper  apposition;  otherwise, 
after  union  of  the  fracture,  extension  of  the  limb  is 
partially  destroyed  from  the  Rectus  muscle  being  held 
down  by  the  iracturcd  end  of  the  bone,  and  from  the 
patella  when  elevated  being  drawn  upwards  agunst 
it. 

Fracture  of  thepa<e//a(flg.  184),  may  be  produced  by  muscular  action,  or  by 
direct  violence.  When  produced  by  muscular  action,  it  occurs  thus:  a  person 
in  danger  of  falling  forwards,  attempts  to  recover  „     ,         .  ,,     t.  .  ,, 

Hn»elf  br  Ihromni  the  todj  Wkw.rd.,  u.d  the  -'V-Fr^rture  ot  Ih.  P.1.11.. 
violent  action  of  the  Quadriceps  extensor  upon  the 
patella  snaps  that  bone  transversely  across.  The 
upper  fragment  is  drawn  up  the  thigh  by  the  Quadri- 
ceps extensor,  the  lower  fragment  being  retained  in 
its  position  by  the  ligamentum  patella;  the  extent  of 
separation  of  the  two  fragments  depending  upon  the 
degree  of  laceration  of  the  ligamentous  structures 
around  the  bone.  The  patient  is  totally  unable  to 
stra^bten  the  limb;  the  prominence  of  the  patella  is 
lost;  and  a  marked  but  varying  interval  can  be  felt 
between  the  fragments.  The  treatment  consists  in 
relaxing  the  opposing  muscles,  which  may  be  efiected 
by  rising  the  trunk,  and  slightly  elevating  the  limb, 
which  should  be  kept  in  a  straight  position.  Union  is 
nsualty  ligamentous.  In  fracture  from  direct  violence, 
tiie  bone  is  generally  comminuted,  or  fractured  obliquely 
or  perpendicularly. 

Oblique  fracture  of  the  thafl  of  the  tibia  (fig.  185),  usually  occurs  at  the  lower 
fourth  of  the  bone,  this  being  the  narrowest  and  weakest  part,  and  is  generally  ac- 
companied with  fracture  of  Uie  fibula.  If  the  fracture  has  taken  place  obliquely 
from  above,  downwards,  and  forwards,  the  fragments  ride  over  one  another,  the 
lower  fragment  being  drawn  backwards  and  upwards  by  the  powerful  action 
of  the  muscles  of  the  calf;  the  pointed  extremity  of  the  upper  fragment  pro- 
jects forwards  immediately  beneath  the  integument,  often  protruding  through 
it,  and  rendering  the  fracture  a  compound  one.  If  the  direction  of  the  fracture 
is  the  reverse  of  that  shewn  in  the  figure,  the  pointed  extremi^  1  '  ~ 
fragment  projects  forwards,  riding  upon  the  lower  end  rf  If 
relaxing  the  opposing  muscles  (bending  the  knee),  with  I 
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into  the  tuberosity  of  the  scaphoid,  and  internal  cuneiform  bonee.  The  tendon 
of  ^is  muscle,  contains  a  sesamoid  bone,  near  its  insertion,  and  gires  off 
fibrous  expansions,  one  of  which,  passes  backwards  to  the  os  calcis,  others  out- 
wards to  die  middle  and  external  cuneiform,  and  some  forwards  to  the  bases  of 
the  third  and  fourth  metatarsal  bones. 

Relations,  By  its  superficial  surface^  with  the  Soleus,  Flexor  longus  digito- 
rum.  Flexor  longus  poiUcis,  the  posterior  tibial  vessels  and  nerve,  and  the 
peroneal  vessels,  from  which  it  is  seputited  by  the  deep  fascia.  By  its 
€leep  surface,  with  the  interrosseous  ligament,  the  tibia,  fibula,  and  ankle- 
joint. 

Nerves.  The  Popliteus  is  supplied  by  the  internal  popliteal  nerve,  the  remain- 
ing muscles  of  this  group,  by  the  posterior  tibial  nerve. 

Actions,  The  Popliteus  assists  in  fiexing  the  leg  upon  the  thigh,  and,  when 
flexed,  it  may  rotate  the  tibia  inwards.  The  Tibialis  posticus  is  a  direct  Extensor 
of  the  tarsus  upon  the  leg ;  acting  in  conjunction  with  the  Tibialis  anticus,  it 
turns  the  sole  of  the  foot  inwards,  antagonizing  the  Peroneus  longus  which 
turns  it  outwards.  The  Flexor  longus  digitorum,  and  Flexor  longus  pollicis,  are 
the  direct  Flexors  of  the  phalanges,  and,  continuing  their  action,  extend  the  foot 
upon  the  leg ;  they  assist  the  Gastrocnemius  and  Soleus  in  extending  the  foot, 
as  in  the  act  of  walking,  or  in  standing  on  tiptoe.  In  consequence  of  the  oblique 
direction  of  the  tendon  of  the  long  Extensor,  the  toes  would  be  drawn  inwards, 
were  it  not  for  the  Flexor  accessorius  muscle,  which  is  inserted  into  ^e  outer  side 
of  that  tendon,  and  draws  it  to  the  middle  line  of  foot,  during  its  action.  Taking 
their  fixed  point  from  the  foot,  these  muscles  serve  to  maintain  the  upright  pos- 
ture, by  steadying  the  tibia  and  fibula,  perpendicularly,  upon  the  ankle-joint.  They 
also  serve  to  raise  these  bones  from  the  oblique  position  they  assume  in  the 
stooping  posture. 

Fibular  Rbgiok. 

Peroneus  Longus.  Peroneus  Brevis. 

Dissection,  These  muscles  are  readily  exposed,  by  removing  the  fiuBcia,  coveriDg  their 
surface,  from  below  upwards,  in  the  line  of  direction  of  their  fibres. 

The  Peroneus  Longus  is  situated  at  the  upper  part  of  the  outer  side  of  the 
leg.  It  arises  from  the  head,  and  upper  two-Uiirds  of  the  outer  surface  of  the 
shafl  of  the  fibula,  from  the  deep  fascia,  and  from  the  intermuscular  septa, 
between  it  and  the  muscles  on  the  anterior,  and  those  on  the  posterior  surface 
of  the  leg.  It  terminates  in  a  long  tendon,  which  passes  behind  the  outer 
malleolus,  in  a  groove,  common  to  it,  and  the  Peroneus  brevis,  the  groove  being 
converted  into  a  canal  by  a  fibrous  band,  and  the  tendons,  invested  by  a  com- 
mon synovial  membrane;  it  is  then  reflected,  obliquely  forwards,  across  the  outer 
side  of  the  os  calcis,  being  contained  in  a  seputite  fibrous  sheath,  lined  by  a 
prolongation  of  the  synovial  membrane,  from  the  groove  behind  the  malleolus. 
Having  reached  the  outer  side  of  the  cuboid  bone,  it  runs,  in  a  groove,  on  its 
under  surface,  which  is  converted  into  a  canal,  by  the  long  calcaneo-cuboid  liga- 
ment, lined  by  a  synovial  membrane,  and  crossing,  obliquely,  the  sole  of  the  foot, 
is  inserted  into  the  outer  side  of  the  base  of  the  metatarsal  bone  of  the  great  toe. 
The  tendon  of  the  muscle  has  a  double  reflection,  first,  behind  the  external  malleolus, 
secondly,  on  the  outer  side  of  the  cuboid  bone;  in  both  of  these  situations,  the 
tendon  \a  thickened,  and,  in  the  latter,  a  sesamoid  bone  is  usually  developed  in 
its  substance. 

Relations,  By  its  superficial  surface,  with  the  fascia  and  integument.  By  its 
deep  surface,  with  the  fibula,  the  Peroneus  brevis,  os  calcis,  and  cuboid  bone. 
By  its  anterior  border,  a  tendinous  septum  intervenes  between  it  and  the 
Extensor  longus  digitorum.  By  its  posterior  border,  an  intermuscular  septum, 
separates  it  from  the  Soleus  above,  and  the  Flexor  longus  pollicis  below. 

The  Peroneus  Brevis  lies  beneath  the  Peroneus  longus,  and  is  shorter  and 
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smaller  than  it.  It  arises  from  the  lower  two-thirds  of  the  external  surface  of  the 
shaft  of  the  fibula,  internal  to  the  Peroneus  longus;  from  the  anterior  and  poste- 
rior borders  of  the  bone;  and  from  the  intermuscular  septa  separating  it  from  the 
adjacent  muscles  on  the  front  and  back  part  of  the  leg.  The  fibres  pass  verticallj 
downwards,  and  terminate  in  a  tendon,  which  runs  through  the  same  groove  as 
the  preceding  muscle,  behind  the  external  malleolus,  being  contained  in  the  same 
fibrous  sheath,  and  lubricated  by  the  same  synovial  membrane;  it  then  passes 
through  a  separate  sheath  on  the  outer  side  of  the  os  calcis,  above  that  for  the 
tendon  of  the  Peroneus  longus,  and  is  finally  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe,  on  its  dorsal  surface. 

BekUions,  By  its  superficial  surface,  with  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot.  By  its  deep  surfacCf  with  the  fibula  and  outer  side  of  the 
08  calcis. 

Nerves,  The  Peroneus  longus  and  brevis  are  supplied  by  the  musculo-cutaneous 
branch  of  the  external  popliteal  nerve. 

Actions,  The  Peroneus  longus  and  brevis  extend  the  foot  upon  the  leg,  in  con- 
junction with  the  Tibialis  posticus,  antagonizing  the  Tibialis  anticus  and  Peroneus 
tertius,  which  are  flexors  of  the  foot.  The  Peroneus  longus  also  everts  the  sole 
of  the  foot;  hence  the  extreme  eversion  observed  in  fracture  of  the  lower  end  of 
the  fibula,  where  that  bone  offers  no  resistance  to  the  action  of  this  muscle. 
Taking  their  fixed  point  below,  they  serve  to  steady  the  leg  upon  the  foot.  This 
is  especially  the  case  in  standing  upon  one  leg,  when  the  tendency  of  the  superin- 
cumbent weight  is  to  throw  the  leg  inwards;  and  the  Peroneus  longus  overcomes 
this  by  drawing  on  the  outer  side  of  the  leg,  and  thus  maintains  the  perpendicular 
direction  of  the  limb. 

Surgical  Aruxtomv,  The  student  should  now  consider  the  position  of  the  tendons  of  the 
various  muscles  of  the  le^  their  relation  with  the  ankle-joint  and  surrounding  blood- 
vessels, and  especially  their  action  upon  the  foot,  as  their  rigidity  and  contraction  give  rise 
to  one  or  the  other  forms  of  deformity  known  as  dtUh/oat,  The  most  simple  and  common 
deformity  is  the  talipes  equinus,  the  heel  being  raised  fix>m  the  ground  by  rigidity  and  con- 
traction of  the  Oastrucnemius  muscle,  and  the  patient  walking  upon  ine  mJI  of  the  foot. 
In  the  tcUipes  varus,  which  is  the  more  common  congenital  form,  the  heel  is  raised  by  the 
tendo  Achulis,  the  inner  border  of  the  foot  drawn  upwards  by  the  Tibialis  anticus,  and  the 
anterior  two-thirds  of  the  foot  twisted  inwards  by  the  Tibialis  posticus  and  Flexor  lonffus 
digitonim,  the  patient  walking  upon  the  dorsum  of  the  foot  and  outer  ankle.  In  the  talipes 
vmgus  the  outer  edge  of  the  foot  is  raised  by  the  Peronei  muscles,  and  the  patient  walks 
upon  the  inner  ankle.  In  the  talipes  calcaneus  the  foot  is  raised  by  the  Extensor  muscles, 
the  heel  is  depressed,  and  the  patient  walks  upon  it.  Each  of  these  deformities  may  be 
successfully  reueved  (after  other  remedies  fail)  bv  division  of  the  opposing  tendons;  by  this 
means  the  foot  reeains  its  normal  position,  ana  the  tendons  heal  by  the  organization  of 
lymph  thrown  out  between  the  diyic(ed  ends.  The  operation  is  easily  perform^  by  putting 
the  contracted  tendon  upon  the  stretch,  and  dividing  it  by  means  of  a  narrow  sharp- 
pointed  knife  inserted  between  it  and  the  skin. 

Muscles  and  Fasciae  op  the  Foot. 

The  fibrous  bands  which  serve  to  bind  down  the  tendons  in  front  and  behind  the  ankle 
in  their  passage  to  the  foot,  should  now  be  examined ;  they  are  termed  the  annular  liga- 
ments, and  are  three  in  number,  anterior,  internal,  and  external. 

The  Anterior  Annular  Ligament  consists  of  a  superior  or  vertical  portion, 
which  binds  down  the  extensor  tendons  as  they  descend  on  the  front  of  the  tibia; 
and  an  inferior  or  horizontal  portion,  which  retains  them  in  connection  with  the 
tarsus:  the  two  portions  being  connected  by  a  thin  intervening  layer  of  fascia. 
The  upper  and  stronger  portion  is  attached  externally  to  the  lower  end  of  the 
fibula,  internally  to  the  tibia,  and  above  is  continuous  with  the  fascia  of  the  leg : 
it  contains  two  separate  sheaths,  one  internally,  for  the  tendon  of  the  Tibialis  anti- 
cus ;  one  externally,  for  the  tendons  of  the  Extensor  longus  digitonim  and  Pero- 
neus tertius,  the  tendon  of  the  Extensor  proprius  pollicis,  and  the  anterior  tibial 
vessels  and  nerve  pass  beneath  it.  The  lower  portion  is  attached  externally  to  the 
upper  surface  of  the  os  calcis,  in  front  of  the  depression  for  the  interosseous  ligament, 
and  internally  to  the  inner  malleolus  and  plantar  fascia:  it  contains  ^ree  sheaths; 
the  most  internal  for  the  tendon  of  the  Tibialis  anticus,  the  next  in  order  for  the 
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in  its  course  over  the  face,  and  the  labial  arteries  of  the  lips,  are  extremely  tor- 
tuous in  their  course,  to  accommodate  themselves  to  the  movements  of  these  parts. 
The  uterine  arteries  are  also  tortuous,  to  accommodate  themselves  to  the  increase  of 
size  which  this  organ  undergoes  during  pregnancy.  Again,  the  internal  carotid 
and  vertebral  arteries,  previous  to  their  entering  the  cavity  of  the  skuU,  describe 
a  series  of  curves,  which  are  evidently  intended  to  diminish  the  velocity  of  the 
current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  impediment  which  is  produced  from  friction. 

The  smaller  arterial  branches  terminate  in  a  system  of  minute  anastomosing 
vessels  which  pervade  every  tissue  of  the  body.  These  vessels,  from  their  minute 
size,  are  termed  capillaries  (capillus,  a  hair).  They  are  interposed  between  the 
smallest  branches  of  the  arteries  and  the  commencing  veins,  constituting  a  net- 
work, the  branches  of  which  are  of  nearly  uniform  size,  their  average  diameter 
being  about  the  -^oW  ^^  ^°  inch;  but  the  size  of  the  smaller  capillaries,  and  the 
diameter  of  the  meshes  between  them,  vary  in  the  different  organs. 

The  arteries  are  dense  in  structure,  of  considerable  strength,  highly  elastic, 
and,  when  divided,  they  preserve,  although  empty,  their  cylindrical  form. 

They  are  composed  of  three  coats,  internal,  middle,  and  external. 

The  internal  is  an  epithelial  and  elastic  coat;  it  consists  of  two  layers,  the 
innermost  of  which  is  composed  of  a  single  layer  of  elliptical  or  spindle-shaped 
epithelial  particles,  with  round  or  oval  nuclei,  resting  upon  a  striated  and  perfo- 
rated transparent  colourless  membrane,  highly  elastic,  but  extremely  thin  and 
brittle,  disposed  in  one  or  more  layers,  and  forming  the  chief  substance  of  the 
inner  coat. 

The  middle,  or  contractile  coat,  consists  of  muscular  and  elastic  fibres,  it  is  of 
a  reddish  yellow  colour,  highly  elastic,  and  consists  of  numerous  layers  of  non- 
striated  muscular  fibres,  disposed  in  a  circular  form  around  the  vessel,  having  inter- 
mixed with  them  layers  of  fine  elastic  or  fenestrated  membrane;  as  many  as  forty 
layers  have  been  counted  in  the  aorta,  twenty-eight  in  the  carotid,  and  fifteen  in 
the  subclavian  artery.  The  muscular  tissue  exists  in  greatest  abundance  in  the 
smallest  arteries,  whilst  in  the  larger  trunks  it  is  blended  with  much  elastic  tissue; 
the  great  thickness  of  the  walls  of  the  arteries  is  due  chiefiy  to  this  coat. 

The  external,  or  areolar  and  elastic  coat,  consists  of  condensed  areolar  and 
elastic  tissue;  in  the  larger  arteries  it  is  composed  of  two  distinct  layers;  an  inner, 
composed  of  elastic  tissue,  most  distinct  in  the  larger  arteries;  and  an  external 
layer  of  condensed  areolo-fibrous  tissue,  the  constituent  fibres  being  disposed  more 
or  less  diagonally  or  obliquely  around  the  vessel.  In  the  smaller  arteries  the 
elastic  tissue  is  wanting,  the  areolar  coat  increasing  in  proportion. 

Some  arteries  have  extremely  thin  coats  in  proportion  to  their  size;  this  is 
especially  the  case  in  those  situated  in  the  cavity  of  the  cranium  and  spinal  canal 
the  difference  depending  upon  the  greater  thinness  of  the  external  and  middle 
coats. 

The  arteries  in  their  distribution  throughout  the  body,  are  included  m  a  thin 
areolo-fibrous  investment,  which  forms  what  is  called  their  sheath.  In  the  limbs, 
this  is  usually  formed  by  a  prolongation  of  the  deep  fascia;  in  the  upper  part  of 
the  thigh  it  consists  of  a  continuation  downwards  of  the  transversalis  and  iliac 
fasciffi  of  the  abdomen ;  in  the  neck,  of  a  prolongation  of  the  deep  cervical  fascia. 
The  included  vessel  is  loosely  connected  with  its  sheath  by  a  delicate  areolar 
tissue;  and  the  sheath  usually  encloses  the  accompanying  veins  and  sometimes  a 
nerve.     Some  arteries,  as  those  in  the  cranium,  are  not  included  in  sheaths. 

Arteries  are  supplied  with  blood-vessels  like  the  other  organs  of  the  body,  they 
are  called  vasa  vasorum.  These  nutrient  vessels  arise  from  a  branch  of  the  artery 
or  from  a  neighbouring  vessel,  at  some  considerable  distance  from  the  point  at 
which  they  are  distributed;  they  ramify  in  the  loose  areolar  tissue  connecting  the 
artery  with  its  sheath,  and  are  distributed  to  the  external  and  middle  coats,  and 
according  to  Arnold  and  others,  supply  the  internal  coat.  Minute  veins  serve  to 
return  the  blood  from  these  vessels,  they  empty  themselves  into  the  vense  comites 
in  connection  with  the  artery.     Arteries  are  also  provided  with  nerves;  they  are 
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Muscles  of  the  Foot. 

These  are  divided  into  two  groups:  i.  Those  on  the  dorsum;  2.  Those  on  the 
plantar  surface. 

1.  Dorsal  Region. 
Extensor  Brevis  Digitorum. 

The  Fascia  on  the  dorsum  of  the  foot  is  a  thin  membranous  layer,  continuous 
above  with  the  anterior  margin  of  the  annular  ligament;  it  becomes  gradually  lost 
in  front,  opposite  the  heads  of  the  metatarsal  bones,  and  on  each  side  blends  with 
the  lateral  portions  of  the  plantar  fascia:  it  forms  a  sheath  for  the  tendons  placed 
on  the  dorsimi  of  the  foot.  On  the  removal  of  this  fascia,  the  muscles  of  the 
dorsal  region  of  the  foot  are  exposed,  covered  by  their  investing  fascia. 

The  Extensor  Brevis  Digitorum  is  a  thin  and  somewhat  broad  muscle,  which 
arises  by  a  roimded  extremity  from  the  outer  side  of  the  os  calcis,  in  front  of  the 
groove  for  the  Peroneus  brevis,  from  the  astragalo-calcanean  ligament,  and  from 
the  anterior  annular  ligament  of  the  tarsus:  passing  obliquely  across  the  dorsum 
of  the  foot,  it  terminates  in  four  tendons.  The  innermost,  which  is  the  largest,  is 
inserted  into  the  first  phalanx  of  the  great  toe;  the  other  three  into  the  outer 
sides  of  the  long  extensor  tendons  of  the  second,  third,  and  fourth  toes. 

Relations,  By  its  superficial  surface^  with  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  longus  digitorum,  and  Extensor  proprius  pollicis.  By  its  deep 
surface^  with  the  tarsal  and  metatarsal  bones,  and  the  Dorsal  interossei  muscles. 

Nerves,  It  is  supplied  by  the  anterior  tibial  nerve. 

Actions.  The  Extensor  brevis  digitorum  is  an  accessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  only  on  the  first 
phalanx  of  the  great  toe.  The  obliquity  of  its  direction  counteracts  the  oblique 
movement  given  to  the  toes  by  the  long  Extensor,  so  that  both  muscles  acting 
together,  the  toes  are  evenly  extended. 

2.  Plantar  Region. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  divided  into  three  groups, 
in  a  similar  manner  to  those  in  the  hand.  Those  of  the  internal  plantar  region, 
are  connected  with  the  great  toe,  and  correspond  with  those  of  the  thumb;  those 
of  the  external  plantar  region,  are  connected  with  the  little  toe,  and  correspond 
with  those  of  the  little  finger;  and  those  of  the  middle  plantar  region,  are  con- 
nected with  the  tendons  intervening  between  the  two  former  groups.  The  Inter- 
ossei are  considered  separately. 

Internal  Plantar  Group,  External  Plantar  Chroup, 

Abductor  Pollicis.  Abductor  Minimi  Digiti. 

Flexor  Brevis  Pollicis.  Flexor  Brevis  Minimi  Digiti. 

Adductor  Pollicis. 
Trans  versus  Pedis. 

Middle  Plantar  Group, 

Flexor  Brevis  Digitorum.  Musculus  Accessorius. 

Lumbricales. 

In  order  to  facilitate  their  dissection,  it  will  be  found  more  convenient  to  divide 
them  into  three  layers,  as  they  present  themselves,  in  the  order  in  which  they  are 
successively  exposed. 

First  Layer, 

Abductor  Pollicis.  Flexor  Brevis  Digitorum. 

Abductor  Minimi  Digiti. 

Dissection,  Remove  the  fisMcia  on  the  inner  and  outer  sides  of  the  foot  commencing  in 
front  over  the  tendons,  and  proceeding  backwards.  The  central  portion  should  be  divided 
transversely  in  the  middle  of  the  foot,  and  the  two  flaps  dissectea  forwards  and  l)ack wards. 


iliac  arteries.    Hence  Ite  flnbdivieioii  into  the  arch  of  the  Borta,  the  thoracic  aorta 
and  the  abdominal  aorta,  from  the  direction  or  position  peculiar  to  each  part, 

Akch  op  the  Aobta. 

Ditteetion.  In  order  to  eituniue  the  arch  of  the  aorta,  the  thorax  should  he  opened,  by 
dividing  the  cartilagea  of  the  ribs  on  each  aide  of  the  sternum,  and  raising  this  bona  from 
below  ufiwards,  and  then  sawing  through  the  sternum  on  a  level  with  its  articulation  with 
the  clavicle.  B;  this  means  the  relations  of  the  large  vessels  to  the  upper  border  of  the 
sternum  and  root  of  the  neck  are  kept  in  view. 

The  arch  of  the  aorta  extends  from  the  origin  of  the  veseel  at  the  upper  part 
of  the  left  ventricle,  to  the  lower  border  of  the  body  of  the  third  dorsal  vertebra. 
At  its  commencement,  it  ascends  behind  the  sternum,  obliquely  upwards  and 
forwards  towards  the  right  side,  and  opposite  the  upper  border  of  the  second 
costal  cartUage  of  the  right  side,  passes  transversely  from  right  to  left,  and  from 
before  backwards  to  the  left  side  of  the  second  dorsal  vertebra;  it  then  descends 
npon  the  left  side  of  the  body  of  the  third  dorsal  vertebra,  at  the  lower  border  of 
which  it  becomes  the  thoracic  aorta.  Hence  this  portion  of  the  vessel  is  divided 
into  an  ascending,  a  transverse,  and  a  descending  portion.  The  artery  in  its 
course  describes  a  curve,  the  convexity  of  which  is  directed  upwards  and  to  the 


OF  THE  SOLE  OF  THE  FOOT.  301 

fascia.  B7  its  deep  turface,  with  the  outer  head  of  the  MuhcuIub  accesBoriiiB,  the 
Flexor  brevig  mtDimt  digiti,  the  long  plantar  ligament,  and  Peroneus  longua.  Its 
inner  tide  ia  separated  from  the  Flexor  brevia  digitorum  by  a  vertical  Beptum  of 
fascia. 

Dititction.  The  musclea  of  the  superGcial  layer  should  be  divided  at  their  origin,  by  in~ 
sertiag  the  knife  beneath  each,  and  cutting  oblii^uelj  backwards,  ao  as  to  detach  them  from 
the  bone ;  the;  ehould  then  be  drawn  forwards,  m  tmler  to  expoee  the  second  layer,  but  not 
separated  from  their  insertion.    The  two 

layers  are  separated  by  a  thin  membrane,  1 77,— Muscles  of  the  Sole  of  the  Foot. 

the  deep  plantar  fascia^  on  the  removal  of  Second  lAver. 

which  IS  seen  the  tendon  of  the  Fleior 

longus  digitorum,  with  its  accessory  muscle^  — 

tfae  Flexor  longus  potlids  and  tne  Lum- 
bricales.  ITie  long  flejor  tendons  cross 
each  other  at  an  acute  angle,  the  Flexor 
longuB  poUicis  numing  along  the  inner 
aide  of  the  foot,  on  a  plane  superior  to 
that  of  the  Flexor  longus  digitorum,  the 
direction  of  which  is  obliquely  outwiuds. 

Second  Layer. 
Flexor  Accessor  iu  a. 
Lambricalea. 

The  Flexor  Aeceatoriua  arises  pos- 
teriorly by  two  heads,  the  inner  or 
lai^er,  which  ia  muscular,  being  at- 
tached to  the  inner  concave  surface  of 
the  OB  calcis  and  to  the  calcaneo- 
scaphoid  ligament;  the  outer  head, 
dat  and  tendinons,  to  the  nnder  sur- 
face of  the  OS  calcia,  in  front  of  its 
outer  tuberoai^,  and  to  the  long 
plantar  ligament:  tbe  two  portions 
become  united  at  an  acute  angle,  and 
are  inserted  into  the  outer  margin 
and  upper  and  under  surfaces  of  the 
tendon  of  the  Flexor  longua  digitorum, 
forming  a  kind  of  groove,  in  which 
the  tendon  is  lodged.  A  few  fibres 
irom  the  upper  surface  of  the  muscle 
blend  with  a  tendinous  expanuon  from 
the  Flexor  longue  pollicis. 

Relatiom.  By  its  MUperficial  mr- 
face,  with  the  mnaclea  of  the  super- 
ficial layer,  from  which  it  is  separated 
by  the  external  plantar  vessels  and 
nerves.  By  its  deep  lurface,  with  the 
OS  calcis  and  long  calcaneo-cuboid 
ligament. 

The  Lumbricalet  are  four  small 
nusclea,  accessory  to  the  tendons  of 

the  Flexor  longns  digitorum:  they  arise  from  the  tendons  of  the  long  Flexor,  as 
far  back  as  their  angle  of  division,  each  arising  from  two  tendons,  except  the 
internal  one.  Each  muscle  t«nninat«B  in  a  tendon,  which  passes  forwards  on 
the  inner  side  of  each  of  the  lesser  toes,  and  is  inserted  into  the  expansion  of 
the  long  Extensor  and  base  of  the  second  phalanx  of  the  corresponding  toe. 

Ditttelion.  The  flexor  tendons  should  be  divided  at  the  back  part  of  the  foot,  and  the 
HusculuB  acoemorins  at  its  origin,  and  drawn  forwards,  in  onler  to  expose  the  tbiid 
layer. 
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trachea,  bronchi,  and  pulmonary  vessels,  during  inspiration  by  the  decent  of  the 
diaphragm,  and  elevated  during  expiration,  when  the  diaphragm  ascends.  These 
movements  are  greater  in  the  ascending  than  the  transverse,  and  in  the  latter 
than  the  descending  part. 

PectUiarities,  The  height  to  which  the  aorta  rises  in  the  chest  is  usually  about  an  inch 
below  the  upper  border  of  the  sternum ;  but  it  may  ascend  nearly  to  the  top  of  that  bone. 
Occasionally  it  is  found  an  inch  and  a  half;  more  rarely,  three  inches  below  this  point. 

Direction.  Sometimes  the  aorta  arches  over  the  root  of  the  right  instead  of  the  left  lung^ 
as  in  birds,  and  passes  down  on  the  right  side  of  the  spine.  In  such  cases,  all  the  visoera 
of  the  thoracic  and  abdominal  cavities  are  transposed.  Less  frequently,  the  aorta,  after 
arching  over  the  right  lung,  is  afterwards  directea  to  its  usual  position  on  the  left  side  of 
the  spine,  this  peculiarity  not  being  accompanied  by  any  transposition  of  the  viscera. 

Conformation,  The  aorta  occasionally  divides  into  an  ascending  and  a  descending  trunk, 
as  in  some  quadrupeds,  the  former  being  directly  vertically  upwurds,  and  subdividmg  into 
three  branches,  to  supply  the  head  and  upper  extremities.  Sometimes  the  aorta  subdivides 
soon  after  its  origin  into  two  branches,  which  soon  reunite.  In  one  of  these  cases,  the 
cesophagus  and  trachea  were  found  to  pass  through  the  interval  left  by  their  division ; 
this  is  tne  normal  condition  of  the  vessel  in  the  reptUia. 

Surgical  Anatomy,  Of  all  the  vessels  of  the  arterial  system,  the  aorta,  and  more  espe- 
cially its  arch,  is  most  freauently  the  seat  of  disease ;  hence  it  is  important  to  consider 
some  of  the  consequences  that  may  ensue  from  aneurism  of  this  part. 

It  will  be  remembered,  that  the  ascending  part  of  the  arch  is  contained  in  the  pericar- 
dium, just  behind  the  sternum,  its  commencement  being  crossed  by  the  pulmonary  artery 
and  right  auricular  appendage,  having  the  root  of  the  right  lung  behind,  the  vena  cava  on 
the  right  side,  and  the  pulmonary  artery  and  left  auricle  on  the  left  side. 

Aneurism  of  the  ascending  aorta,  in  the  situation  of  the  aortic  sinuses,  in  the  great 
majority  of  cases,  affects  the  right  coronary  sinus  ;  this  is  mainly  owing  to  the  regurgi- 
tation of  blood  upon  the  sinuses,  taking  place  chiefly  on  the  right  anterior  aspect  of  the 
vessel.  As  the  aneurismal  sac  enlarges,  it  may  compress  any  or  all  of  the  structures  in 
immediate  proximity  with  it,  but  chiefly  projects  towards  the  right  anterior  side ;  and, 
conseouently,  interferes  mainly  with  those  structures  that  have  a  corresponding  relation 
with  the  vessel  In  the  majority  of  cases,  it  bursts  in  the  cavity  of  the  pericardium,  the 
patient  suddenly  drops  down  dead,  and,  upon  a  post-mortem  examination,  the  pericardial 
bag  is  found  fiill  of  blood  :  or  it  may  compress  the  right  auricle,  or  the  pulmonary  artery, 
and  adjoining  part  of  the  right  ventricle,  and  open  inU>  one  or  the  other  of  these  parts,  or 
it  may  compress  the  superior  cava. 

Aneurism  of  the  ascending  aorta,  originating  above  the  sinuses,  most  frequently  impli- 
cates the  right  anterior  waU  of  the  vessel ;  this  is  probably  mainly  owing  to  the  blood 
being  impelled  against  this  part.  Its  direction  is  also  chiefly  towards  the  right  of  the 
median  hue.  If  it  attains  a  large  size  and  projects  forwards,  it  may  absorb  the  sternum 
and  the  cartilages  of  the  ribs,  usually  on  the  right  side,  and  appear  as  a  pulsating  tumour 
on  the  front  of  the  chest,  just  below  the  manubrium  ;  or  it  may  burst  into  the  pericar- 
dium, may  compress  or  even  open  into  the  right  lung,  the  trachea,  bronchi,  or  oesophagus. 

Regarding  the  transverse  part  of  the  arch,  the  student  is  reminded  that  the  vessel  lies 
on  the  trachea,  the  oesophagus,  and  thoracic  duct ;  that  the  recurrent  liu*yng^  nerve 
winds  around  it ;  and  that  from  its  upper  part  are  given  ofi*  three  large  trunks,  which 
supply  the  head,  neck,  and  upper  extremities.  Now  an  aneurismal  tumour  taking  origin 
from  the  posterior  part  or  right  aspect  of  the  vessel,  its  most  usual  site,  may  press  upon 
the  trachea,  impede  the  breathing,  or  produce  cough,  hssmoptysis,  or  stridulous  breathing, 
or  it  may  ultimately  burst  into  that  tube,  producing  fatal  hsemorrhage.  Again,  its  pressure 
on  the  laryngeal  nerves  may  give  rise  to  symptoms  which  so  accurately  resemble  those  of 
laryngitis,  that  the  operation  of  tracheotomy  has  in  some  cases  been  resorted  to  from  the 
supposition  that  disease  existed  in  the  larynx  ;  or  it  may  press  upon  the  thoracic  duct, 
and  destroy  Ufe  by  inanition  ;  or  it  may  involve  the  oesophagus,  producing  dysphagia ;  or 
may  burst  into  this  tube,  when  fatal  hsemorrhage  will  occur.  Again,  the  innominate  artery, 
or  the  left  carotid,  or  subclavian,  may  be  so  obstructed  by  clots,  as  to  produce  a  weakness^ 
or  even  a  disappearance,  of  the  pulse  in  one  or  the  other  wrist ;  or  the  tumour  may  present 
itself  at  or  above  the  manubrium,  generally  either  in  the  median  line,  or  to  the  right  of  the 
sternum. 

Aneurism  aflecting  the  descending  part  of  the  arch  is  usually  directed  backwards  and  to 
the  left  side,  causing  absorption  of  the  vertebrae  and  corresponding  ribs ;  or  it  may  press 
upon  the  trachea,  left  bronchus,  oesophagus,  and  the  right  and  left  lungs,  generally  the 
latter :  when  ruptm-e  of  the  sac  occurs,  this  usually  takes  place  in  the  left  pleural  cavity ; 
less  frequently  in  the  left  bronchus,  the  right  pleura,  or  into  the  substance  of  the  lungs  or 
trachea.  In  this  form  of  aneurism,  pain  is  almost  a  constant  and  characteristic  symptom, 
existing  either  in  the  back  or  chegrb,  and  usually  radiating  from  the  spine  around  the  left 
side.  This  symptom  depends  upon  the  aneurismal  sac  compressing  the  intercostal  nerves 
against  the  bone. 
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Relatitmt,    By  its  under  mrfaee,  with    the  tendons  of  the  long  and  short 
Flexors  and  Lumbricftles.     By  its  upper  surface,  with  the  Int«roBsei. 


The  biTERossEi. 

The  Interossei  musclea  in  the  foot  are  similar 
to  those  in  the  hand.  They  are  seven  in  number, 
and  consist  of  two  groups,  dorsal,  and  plantar. 

The  Dorsal  Interossei,  four  in  number,  are 
situated  between  the  metatarsal  bones.  They  are 
hipenniform  muscles,  arising  by  two  heads  from 
the  adjacent  sides  of  the  metatarsal  bones  t)etween 
which  they  are  placed,  their  tendons  being  inserted 
into  the  bases  of  the  first  phalanges,  and  into  the 
aponeurosis  formed  by  the  common  extensor  tendon. 
In  the  angular  interval  left  between  each  muscle 
at  its  posterior  extremity,  the  perforating  arteries 
pass  to  the  dorsum  of  the  foot;  except  in  the  first 
Interosseous  muscle,  where  the  interval  allows  the 
pass^i;e  of  the  communicating  branch  of  the  dor- 
salis  pedis  artery.  The  first  Dorsal  interosseous 
muscle  is  inserted  inio  the  inner  side  of  the  second 
toe;  the  other  three  are  inserted  into  the  outer 
sides  of  the  second,  third,  and  fourth  toes.  They 
are  all  abductors  from  an  imaginary  line  or  axis 
drawn  througli  tlie  second  toe. 

The  Plantar  Interossei,  three  in  number,  lie 
beneath,  rather  than  between,  the  metatarsal  bones. 
They  are  single  muscles,  and  are  each  connected 
with  but  one  metatarsal  bone.  They  arise  from  the 
base  and  innereidesof  the  shaft  of  the  third,  fourth, 
and  fifth  metatarsal  bones,  and  are  inserted  into  the 
inner  sides  of  the  bases  of  the  first  phalanges  of 
the  same  toes,  and  into  the  aponeurosis  of  the 
common  extensor  tendon.  These  muscles  are  all 
adductors,  towards  an  imaginary  line,  extending 
through  the  second  toe. 

Nerves.  The  internal  plantar  nerve  supplies 
the  Abductor  poUicis,  Flexor  brevis  digitorum. 
Flexor  brevis  polllcis,  and  the  first  and  second 
Lumbricales.  The  external  plantar  nerve  supplies 
the  Abductor  minimi  digiti,  Musculus  accessorius, 
third  and  fourth  Lumbricales,  Adductor  pollicis. 
Flexor  brevis  minimi  digiti,  Transversus  pedis,  and 
all  the  Interossei. 


SURGICAL   ANATOMY. 

The  student  should  now  consider  the  eSects 
produced  by  the  action  of  the  various  mnsclea, 
in  fractures  of  the  bones  of  the  lower  extre- 
mi^.  The  more  common  forma  of  fracture  have 
been  especially  selected  for  illustration  and  de- 
scription. 
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Peewiiaritiei,  Thew  Teawfe  oocMioiiallj  sme  bj  a  omrnnnn  tnmk,  or  their  Damber  maj 
be  increased  to  three ;  the  additiooal  bnuoch  beiog  €i  snaH  mm.  Man  nudtj,  there  are 
tvo  additional  btapcbea 

Abtesia   Ikkoxdtata. 

The  innominate  arterj  is  the  largest  branch  given  off  from  the  ardi  of  the  aorta. 
It  Mriseji  from  the  commencement  of  the  transverse  portion  in  front  of  the  leii 
carotid,  and  amrending  okAlqaelj  to  the  apper  border  of  the  right  stemo-claTmilar 
articulation,  divides  into  the  right  carotid  and  sobclavian  arteries.  This  yreseel 
rarie^  from  an  inch  and-a-half  to  two  inches  in  length. 

Relations,  In  front,  it  is  separated  from  the  first  booe  oi  the  stemiun  bj  the 
Stemo-hjoid  and  Stemo-thjroid  mnscles,  the  remains  of  the  thjmns  gland,  sod 
by  the  left  innominate  and  right  inferior  thjroid  veins  which  cross  its  root.  Bekimdy 
it  lies  npon  the  trachea  which  it  crost^^es  obliquelj.  On  the  right  side  is  the  right 
vena  innominata,  right  pneomogastric  nerve,  and  the  pleura;  and  on  the  left  side^ 
the  remains  of  the  th jmns  gland,  and  origin  of  the  lefr  carotid  arterj. 

Plah  op  thb  Relations  of  thb  Ihkomdiatb  Astkst. 

InfronL 


Stemo-hyoid  and 

Bemains  of  thymus  ^and. 

Left  imkominate  and  right  inferior  thyroid 

Rigid  side.  f  ^\  L^ 

Big^  Tena  innominata.  /  innominate  \  Bemains  of  thymoa. 

Right  pneimiogastnc  nerve.  [      Artery.     )  ^'^  carotid. 
FleanL 


Behind. 
Trachea. 

Peculiariiiei  in  point  of  division.  When  the  bifnrcati<Mi  of  the  innominate  artery  variea 
from  the  point  above  mentioned,  it  sometimes  ascends  a  considerable  distance  above  the 
sternal  end  of  the  claWcle ;  less  frequently  it  divides  below  it.  In  the  former  deas  of 
cases,  its  length  may  exceed  two  inches  ;  and,  in  the  latter,  be  reduced  to  an  inch  or  Ites. 
These  are  points  of  considerable  interest  for  the  surgeon  to  remember  in  connection  with 
the  operation  of  including  this  vessel  in  a  Lgature. 

Branches.  The  arteria  innominata  occasionally  supplies  a  thyroid  branch  (middle  thyroid 
artery),  which  ascends  along  the  front  of  the  trachea  to  the  th^rroid  gland ;  and  someiimee, 
a  thymic  or  bronchial  branch.  The  left  carotid  is  frequently  joined  with  the  innominate 
artery  at  its  origin.  Sometimes,  there  is  no  innominate  artery,  the  right  subclavian  and 
right  carotid  arisinc^  directly  from  the  arch  of  the  aorta. 

Position.  When  me  aorta  arches  over  to  the  right  aide,  the  innominate  is  directed  tb  the 
left  aide  of  the  neck,  instead  of  to  the  right 

dwrgieal  Anatomy.  Although  the  operation  of  tying  the  innominate  urtery,  has  been 
performed  by  seveial  surgeons,  for  aneurism  of  the  right  subclavian  extending  inwards  as 
iar  as  the  scalenus,  in  no  instance  has  it  been  attended  with  success.  An  important  fact 
has,  however,  been  established ;  viz.,  that  the  circulation  in  the  parts  supplied  by  the  artery, 
can  be  supported  after  the  operation  ;  a  £ftct  which  cannot  but  encouia^  surgeons  to  have 
recourse  to  it  whenever  the  urgency  of  the  case  may  require  it^  notwithstanding  that  it 
must  be  regarded  as  peculiarly  hazardous. 

The  £Ekilure  of  the  operation  in  those  cases  where  it  haa  been  performed,  haa  d^)ended  on 
subsequent  repeated  secondary  haemorrhage,  or  on  inflammation  of  the  adjoining  pleural 
sac  and  lung.  The  main  obstacles  to  its  performance  are,  as  the  student  will  perceive  from 
his  dissection  of  this  vessel,  its  deep  situation  behind  and  beneath  the  st^num,  and  the 
nimiber  of  important  structures  which  surround  it  in  every  part. 

In  order  to  apply  a  ligature  to  this  vessel,  the  patient  is  placed  upon  his  back,  with  the 
shoulders  raised,  and  the  bead  bent  a  little  backwards,  so  as  to  draw  out  the  artery  from 
behind  the  sternum  into  the  neck.  An  incision  two  inches  long  is  then  made  along  the 
anterior  border  of  the  StenKHnastoid  muscle^  terminating  at  the  sternal  end  of  the  clavicle. 
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From  this  point,  a  Beoond  incision  is  to  be  carried  about  the  same  length  along  the  jipper 
border  of  the  clavicle.  The  skin  is  to  be  dissected  back,  and  the  platysma  being  exposed, 
must  be  divided  on  a  director  :  the  sternal  end  of  the  Stemo-mastoid  is  now  brought  into 
vieWy  and  a  director  being  passed  beneath  it,  and  dose  to  its  under  surface,  so  as  to  avoid 
any  smaU  vessels,  it  must  oe  divided  transversely  throughout  the  greater  part  of  its  attach- 
ment. 

Pressing  aside  any  loose  cellular  tissue  or  vessels  that  may  now  appear,  the  Stemo-hyoid 
and  Stemo-thyroid  muscles  will  be  exposed,  and  must  be  divided,  a  director  being  pre- 
viously passed  beneath  them.  The  inferior  thyroid  veins  now  come  into  view,  and  must 
be  carefully  drawn  either  upwards  or  downwards,  by  means  of  a  blunt  hook.  On  no  account 
should  these  vessels  be  divided,  as  it  would  add  much  to  the  difficulty  of  the  operation, 
and  endanger  its  ultimate  success.  After  tearing  through  a  strong  nbro-cellular  lamina, 
the  right  carotid  is  brought  into  view,  and  being  traced  downwards,  the  arteria  innominata 
is  arrived  at.  The  left  vena  innominata  should  now  be  depressed,  the  right  vena  innomi- 
nata, the  internal  ju^ar  vein,  and  pneimiogastric  nerve  drawn  to  the  light  side ;  and  a 
curved  aneurism  needle  may  then  be  passed  aroimd  the  vessel,  close  to  its  surface,  and  in 
a  direction  from  below  upwards  and  inwards ;  care  being  taken  to  avoid  the  right  pleural 
sac,  the  trachea,  and  cardiac  nerves.  The  ligature  should  be  applied  to  the  artery  as  high 
as  possible,  in  order  to  allow  room  between  it  and  the  aorta  for  the  formation  of  a  coagulum. 

It  has  been  seen  that  the  failure  of  this  operation  depends  either  upon  repeated  secon- 
dary haemorrhage,  or  inflammation  of  the  pleund  sac  and  lung.  The  importance  of  avoiding 
the  th^rroid  plexus  of  veins  during  the  pnmary  steps  of  the  operation,  and  the  pleural  sac 
whilst  including  the  vessel  in  the  ugature,  should  be  most  carefully  attended  to. 

CouMON  Carotid  Abtebies. 

The  common  carotid  arteries,  although  occupying  a  nearly  similar  position  in 
the  neck,  differ  in  position,  and,  consequently,  in  their  relations  at  their  origin. 
The  right  carotid  arises  from  the  arteria  innominata,  behind  the  right  sterno- 
clavicular articulation;  the  left  from  the  highest  part  of  the  arch  of  the  aorta. 
The  left  carotid  is,  consequently,  longer  and  placed  more  deeply  in  the  thorax.  It 
will,  therefore,  be  more  convenient  to  describe  first  the  course  and  relations  of 
that  portion  of  the  left  carotid  which  intervenes  between  the  arch  of  the  aorta  and 
the  left  stemo-clavicular  articulation  (see  fig.  187). 

The  left  carotid  within  the  thorax  passes  obliquely  outwards  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  In  fronts  it  is  separated  from  the  first  piece  of 
the  sternum  by  the  Stemo-hyoid  and  Stemo-thyroid  muscles,  the  left  innominate 
vein,  and  the  remains  of  the  thymus  gland;  behind^  it  lies  on  the  trachea,  cbbo- 
phagus,  and  thoracic  duct.  Internally^  it  is  in  relation  with  the  arteria  innomi- 
nata; externally y  with  the  left  pneumogastric  nerve,  cardiac  branches  of  the  sym- 
pathetic, and  left  subclavian  artery. 

Flak  of  the  Relations  of  the  Left  Cokmon  Cabotid. 

Thoracic  Portion. 

Infront, 
Sternum. 

Stemo-hyoid  and  Stemo-thyroid  muscles. 
Left  innominate  vein. 
Remains  of  thjrmus  gland. 


Internally, 
Arteria  innominata. 


Externally, 
Left  pneumogastric  nerve. 
Cardiac  nerves. 
Left  subclavian  artery. 


Left 
Common 

Carotid. 
Thoracic 

Portion. 

Behind. 
Trachea. 
(Esophagus. 
Thoracic  duct 

In  the  neck,  the  two  common  carotids  resemble  each  other  so  closely,  that  one 
description  will  apply  to  both.  Starting  from  each  side  of  the  neck,  these  vessels 
pass  obliquely  upwards,  from  behind  the  stemo-clavicular  articulations,  to  a  level 
with    the   upper  border   of   the  thyroi^J|||||||f||||dpe  they   divide  into  the 


AiTtirZ.^ 


fT  inm  tlieir  distri> 


-U— -jltt:,-.-!*  J 


.  :f  -J  i-ir:^  :^  in.  V^^:^     2.ji::  SLk. 


Al  lite  low^  part  of  it*  o^k  the  nro  mmmon  carotid  »n«n«  •«  wpanted 
fr'-w  ta/h  otbiT  bj  »  Terr  •mail  int/-rv»I,  vhl'-b  corr^fKnids  v>  the  tr»fhffl:  btrt 
at  ihe  npi.*T  pan,  the  lirroid  UkJj,  ihe  laryni  and  pharyai  projert  fi*nr»iils 
ij^twi--n  lUir^  vi-i*;l*,  atd  ^iv*  the  apj*^araiirp  of  ihoir  Wing  p!»«d  fiinber  back 
in  ihi*  •it'iatirm.  The  cimmun  carijiid  »nt-ry  U  contaiorJ  in  a  sheath.  Jmrtd 
fnxn  the  dw-p  cenica]  fa<cia,  which  alio  entlo^es  tlie  iniemal  jugular  rein  and 
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pneumogastric  nerve,  the  vein  lying  on  the  outer  side  of  the  artery,  and  the  nerve 
between  the  artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the 
sheath,  these  three  structures  are  seen  to  be  separated  from  one  another,  each 
being  enclosed  in  a  separate  fibrous  investment. 

Belations.  At  the  lower  part  of  the  neck  the  conmion  carotid  artery  is  very 
deeply  seated,  being  covered  by  the  Platysma,  superficial  and  deep  fasciae,  the  Stemo- 
mastoid,  Stemo-hyoid,  and  Stemo-thyroid  muscles,  and  by  the  Omo-hyoid  oppo- 
site the  cricoid  cartilage;  but  in  the  upper  part  of  its  course,  near  its  termination, 
it  is  more  superficial,  being  covered  merely  by  the  integument,  Platysma,  the 
superficial  and  deep  fascia,  and  inner  margin  of  the  Stemo-mastoid,  and  is  con- 
tained in  a  triangular  space,  bounded  behind  by  the  Stemo-mastoid,  above  by  the 
posterior  belly  of  the  Digastric,  and  below  by  the  anterior  belly  of  the  Omo-hyoid. 
This  part  of  the  artery  is  crossed  obliquely  from  within  outwards  by  the  stemo- 
mastoid  artery;  it  is  also  crossed  by  the  superior  thyroid  veins,  which  ter- 
minate in  the  internal  jugular,  and,  descending  on  its  sheath  in  front,  is  seen 
the  descendens  noni  nerve,  this  filament  being  joined  with  branches  from  the 
cervical  nerves,  which  cross  the  vessel  from  without  inwards.  Sometimes  the 
descendens  noni  is  contained  within  the  sheath.  The  middle  thyroid  vein  crosses 
it  about  its  centre,  and  the  anterior  jugular  vein  below,  the  latter  vessel  being 
usually  placed  beneath  the  Stemo-mastoid.  Behind,  the  artery  lies  in  front  of 
the  cervical  portion  of  the  spine,  resting  first  on  the  Longus  colli  muscle,  then  on 
the  Rectus  anticus  major,  from  which  it  is  separated  by  the  sympathetic  nerve. 
The  recurrent  laryngeal  nerve  and  inferior  thyroid  artery  cross  behind  the 
vessel  at  its  lower  part.  Internally,  it  is  in  relation  with  the  trachea  and 
thyroid  gland,  the  inferior  thyroid  artery  and  recurrent  laryngeal  nerve  being 
interposed;  higher  up,  with  the  larjrnx  and  pharynx.  On  its  outer  side  are 
placed  the  internal  jugular  vein  and  pneumogastric  nerve. 

At  the  lower  part  of  the  neck,  the  internal  jugular  vein  on  the  right  side 
recedes  from  the  artery,  but  on  the  left  side  it  approaches  it,  and  often  crosses 
its  lower  part.  This  arises  from  the  circumstance  of  the  veins  on  both  sides  having 
to  pass  towards  the  right  side  of  the  thorax.  This  is  an  important  fact  to  bear 
in  mind  during  the  performance  of  any  operation  on  the  lower  part  of  the  left 
common  carotid  artery. 

Plan  op  the  Relations  op  the  Common  Carotid  Abtebt. 

In  front. 
Integument  and  fasdffi.  Omo-hyoid. 

Platysma.  Descendens  noni  nerve. 

Stemo-mastoid.  Stemo-mastoid  artery. 

Stemo-hyoid.  Superior  and  middle  thyroid  veins. 

Stemo-thyroid.  Anterior  jugular  vein. 

Externally.  ^ ^  Internally, 

Internal  jugular  vein.  X  \  Trachea. 

Pneumogaffbric  nerve.  f  Common   \  Thyroid  gland. 

Caroti^L     /  Recurrent  laiyngeal  nerve. 

Inferior  thyroid  artery. 
Larynx. 
Pharynx. 

Behind, 
Longus  collL  Sympathetic  nerve. 

Bectus  anticus  major.  Inferior  thyroid  artery. 

Becurrent  laryngeal  neve. 

Peculiarities  as  to  Origin,  The  right  common  carotid  may  arise  above  or  below  its  usual 
point  (the  upper  border  of  the  stemo-clavicular  articulation^  This  variation  occiuis  in  one 
out  of  about  eight  cases  and  a  half,  and  is  more  frequently  above  than  below  the  point 
stated ;  or  its  origin  may  be  transferred  to  the  arch  of  the  aorta,  or  it  may  arise  in 
conjunction  with  the  left  carotid  The  left  common  carotid  varies  more  frequently  in  its 
origin  than  the  right.  In  the  majority  of  cases  it  arises  with  the  innominate  artery,  or 
where  the  innominate  artery  was  absent,  the  two  carotids  arose       -■*-*-     '■•    '   *      *- 
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7  ,>  ^r,  ,',♦.  u,f^\  f* /',>,'*'.>:  f^r  ♦.•-*?  oi^*^*..'^  u  o:  :-•»*:-;  tie  1  T^r  piATt  o^  the  IfcTTr^j, 
i^A  V  r*,  »  .  /*V,r*  tt**/  *m  %\f^,,.*^\  <A%  \x^  tewnrl  ei'^er  a^-^re  or  bel-^w  the  i*xrit  ■^■ere 
i«,  fA  i'/'>«kM^j  ^fj  tr«A  <^>f/«/>f.>'/:'i  UifiA^.ie.  In  the  fjnner  sitaiti**a  the  artety  »  ic-iss 
v/>  *«.'/.*',  */*'J  jt  r/*>*/  '>*!  t*':*!  tr.Tt  in  cvi'«  f^  w^riij'1%  or  ar-eur^*m  of  auT  of  the  lax^ 
»/t«/»/  f*>#  '/f  Ui*;  '*/'/..'i  ;  w;..i*t  .ft  ca-^*-^  of  aL.'j*r  irl-tn  of  the  ui.jier  fi^rt  of  the  CiJ»^ud.  thjl 
l^ft  //f  f.f^  r«-w«'-l  f/**/  J^  w^'M-f^uA  wfi.ch  U  beiow  the  C^mo-hv'  I'h  It  oocae«i»^iA.iT  happes^ 
i*.4»,  if^  '*rM.i/I  iLf^^ry  h.f  I'-'^it^  \^Aow  ltd  tijnial  fj«j^iti<»n :  if  the  artery  be  exfiOGed  Ml  its 
(*'/.'#i  //f  tf,t'irtMUfrtL,  (tffttt  tiivmioiM  of  tFuj  veftnel  hh'xuil  be  tied  Dear  their  ongin,  in  pr«- 
ft  t*.u'^  */i  lpt>i(  lii*i  intuk  fff  Ui*9  artfrry  near  iUi  termination;  antl  i£,  in  caoBequenoe  of 
U**>  t'rU*ff*t  ntfi^fi/yi)  of  tho  rjtuiuuni  f^vtVA^  or  from  its  early  (li\*ision,  two  arteries,  the 
it^t  tuA  Mti\  inUfual  rAT'tiuXiK,  ar«3  iru.t  witli,  the  li;,'iiture  shuuld  be  placed  on  that  Teasel 
^)t\i  \t  \%  f/^tin/l  frti  r/fiii\irt'*m\itu  Ut  \*e  c/tuutf:UA  with  the  dii*ea«e. 

Ill  tiim  o|/«  ffiliofj,  Ih')  {{mur^iffU  of  the  vt^Hitel  aiid  the  inner  margin  of  the  StenKMnast<»d 
ar<f  ih*»  t'Anff  ytnt\tM  tit  it«  jK!rfoniiaii<;<j. 

yVi  tif  tli^  iutmmttn  ('aroiuL  fitfove  Ot€  Onyp-hyoxd.  The  patient  should  be  placed  on  his 
\nvtk  w/th  thit  h'ttul  tlirown  }»iu;k ;  an  incision  iu  to  be  made,  three  inches  long,  in  the 
iliriirUon  of  th«  anU'rior  l>*mlnr  of  the  Stonio-mastoid,  from  a  little  below  the  angle  of 
\,\u\  jnw  \a^  %  )i!v<il  with  tli«  cricoid  cartila'/«:  after  dividing  the  integument,  IHatysma, 
nod  MM|Mirli'  lid  fiiM^iii,  tho  di^jp  faM<;ia  muHt  l>e  cut  through  on  a  director,  so  as  to  avoid 
wotiii«hM(/  nuiiinroiiM  miuill  V4;iim  tiiat  are  usually  found  beneath.  The  head  may  now 
Im  hioiit/ht  forwiirdH  »o  ^^3^  to  n^Ux  th(5  partH  somewhat,  and  the  margins  of  the  wound 
\\\\\n\.  ho  hold  iiMini(U?r  hv  coppnr  Hpatiihe.    The  dcHcendens  noni  nerve  is  now  exposed, and 

tho  hI«      "      '    * 


tMiiik  ho  uvoldrd,  and  tho  Mliniit  h  of  the  vchhoI  having  been  raised  by  forceps,  is  to  be 
niMtiMnl  ovnr  tim  iirtnry  to  a  miiihII  oxtont.  The  internal  jugular  vein  will  now  present  itself 
alli'MHitiily  diHlt'iidnd  iind  n'l»ix<'d;  this  should  be  coinpre.ssed  both  above  and  below,  and 
dniwii  oiii  wanU,  in  onlrr  to  fW'iliiute  the  operation.  The  aneurism  needle  is  now  passed 
finni  tlitt  oulMidn,  oaro  hniii^  tiikcMi  to  koop  tne  needle  in  close  contact  with  the  artery,  and 
HiiiM  avoid  Iho  rink  of  iiijiiriiiK  the  juK'ilur  vein,  or  including  the  vagus  nerve.  Before  the 
llf'.iilMn»  \n  HiuMimd,  it  should  ho  a«c5orUiinotl  that  nothing  but  the  artery  is  induded  in  it. 

7'»  i\0  thit  <\nninon  Cunttitljirlow  thf  (hno-/it/oi<l.  The  patient  should  be  placed  in  the  same 
nlluiiiton  aM  hi^lorti.  An  inoiHion  about  three  inches  in  length  is  to  be  made  parallel  to  the 
IniuM*  od|{««  of  {\uy  Mlorno  mastoid,  conuuoncing  on  a  level  with  the  cricoid  cartilage.  The 
Ihuor  hoidor  t»f  tho  Storno-iuiistoiii  having  l>oen  exi)osed,  the  stemo-mastoid  artery  and  a 
laiKo  votn,  ihi*  Midillo  thyn)id  will  Ih^  s«.»tMi,  and  must  be  carefully  avoided;  the  Stemo- 
niiinlttid  in  U»  Ih»  turncul  ontwanls,  and  the  Storno-hyoid  and  thyroid  muscles  inwards.  The 
din«)i  fiisoia  nuint  now  \w  diviilod  U^low  the  Omo-hyoid  muscle,  and  the  sheath  having  been 
n^lHMiMt,  unmt  ho  itpontnl,  wiw  luMUfj  takon  to  avoid  the  descendens  noni,  which  here  runs 
on  (hi^  luuor  or  tiiu  lioal  sido.  Tho  jugular  vein  and  vagus  nerve  being  then  pressed  to  the 
out<u'  M\U\  (ho  ntvdlo  niuHt  \^  ywnmnl  aroiuul  the  artery  from  without  inwanis,  great  care 
hohiK  (ukon  lo  av»»ul  tho  inferior  thyrtnd  artery,  the  rt»current  laryngeal,  and  sympathetic 
norvv«  \\hu>h  Ivo  hohuul  it. 
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EXTERNAL  CAROTID. 


External   Carotid  Artert. 
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The  external  carotid  artery  (fig.  189),  arises  opposite  the  upper  border  of  the 
thyroid  cartilage,  and  taking  a  slightly  curved  course,  ascends  upwards  and  for- 
mrards,  and  then  inclines  backwards,  to  the  space  between  the  neck  of  the  condyle 
of  the  lower  jaw,  and  the  meatus  auditorius,  where  it  divides  into  the  temporal 
and  internal  maxillary  arteries.  It  rapidly  diminishes  in  size  as  it  ascends  the 
neck,  owing  to  the  number  and  large  size  of  the  branches  given  off  from  it.  In 
the  child,  it  is  somewhat  smaller  than  the  internal  carotid;  but  in  the  adult,  the 
two  vessels  are  of  nearly  equal  size.  At  its  commencement,  this  artery  is  more 
superficial,  and  placed  nearer  the  middle  line  than  the  internal  carotid,  and  is  con- 
t^ned  in  the  triangular  space  bounded  by  the  Stemo-mastoid  behind,  the  Omo- 
hyoid below,  and  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  above;  it  is 
covered  by  the  skin,  platysma,  deep  fascia,  and  anterior  margin  of  the  Stemo- 
mastoid,  crossed  by  the  hypoglossal  nerve,  and  by  the  lingual  and  facial  veins;  it  is 
afterwards  crossed  by  the  Digastric  and  Stylo-hyoid  muscles,  and  higher  up  passes 
deeply  into  the  substance  of  the  parotid  gland,  where  it  lies  beneath  the  facial 
nerve,  and  by  the  junction  of  the  temporal  and  internal  maxillary  veins. 

Internally  is  the  hyoid  bone,  the  wall  of  the  pharynx,  and  the  ramus  of  the 
jaw,  from  which  it  is  separated  by  a  portion  of  the  parotid  gland. 

Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve;  and,  higher  up,  it  is 
separated  from  the  internal  carotid  by  the  Stylo-glossus  and  Stylo-pharyngeus 
muscles,  the  glosso-pharyngeal  nerve,  and  part  of  the  parotid  gland. 


Plan  op  the  Relations  of  the  External  Carotid. 


In  front. 
Integument,  platysma. 
Superficial  and  deep  fascieBi 
Hypoglossal  nerve. 
Lingual  and  facial  veins. 
Digastric  and  Stylo-hyoid  muscles. 
Facial  nerve  and  parotid  gland. 
Temporal  and  maxillary  veins. 


BMnd. 
Superior  Laryngeal  nerve. 
Stylo-glossus. 
Stylo-pharyngeus. 
Qlosso-pharyngeal  nerve. 
Parotid  gland. 


Internally. 
Hyoid  bone. 
Pharynx. 
Parotid  gland. 
Ramus  of  jaw. 

Swrgiecd  AnaUnny.  The  application  of  a  ligature  to  the  external  carotid  may  be  required 
in  oases  of  wounds  of  this  vessel,  or  of  its  branches  when  these  cannot  be  tied ;  this,  how- 
ever, is  an  operation  very  rarely  performed,  ligature  of  the  common  carotid  being  prefer- 
able^ on  account  of  the  number  of  branches  given  off  from  the  extemaL  To  tie  this  vessel 
near  its  origin,  below  the  point  where  it  is  crossed  bv  the  Digastric,  an  incision  about  three 
inches  in  length  should  be  made  along  the  margin  of  the  Stemo-mastoid,  from  the  aofide 
of  the  jaw  to  the  cricoid  cartilage,  as  in  the  operation  for  tying  the  common  carotid.  To 
tie  the  vessel  above  the  Digastric,  between  it  and  the  parotid  gland,  an  incision  should  be 
made  from  the  lobe  of  the  ear  to  the  great  comu  of  tne  Os-hyoides,  dividing  successively 
the  skin,  platysma,  and  fascia.  By  separating  the  posterior  belly  of  the  Digastric  and 
Stylo-hyoid  muscles  which  are  seen  at  the  lower  part  of  the  wound,  from  the  parotid  gland, 
the  vessel  will  be  exposed,  and  a  ligature  may  be  appHed  to  it. 

Branches.  The  external  carotid  artery  gives  off  eight  branches,  which,  for 
convenience  of  description,  may  be  divided  into  four  sets.  (See  ^g.  190,  Plan  of 
the  Branches.) 

Anterior.  Posterior.  Ascending.               Terminal. 

Superior  thyroid.  Occipital.  Ascending  pha-  Temporal. 

Lingual.  Posterior  auricular.  ryngeal.  Internal  maxillary. 
Facial. 

The  student  is  here  reminded  that  many  variations  are  met  with  in  the  number, 
<krigin,  and  course  of  these  branches  in  different  subjects;  b«t  iIm  abgra  anwige- 
ment  is  that  which  is  found  in  the  great  minority  of  cases.  41 


320  ARTERIES. 

The  ScPBBiOB  Thtboid  Abtebt  (figs.  189  and  194),  is  the  first  brmncli  gira 
oS  from  the  external  carotid,  being  deriyed  from  that  veaeel  just  beloir  the  f^reutr 
Gomu  of  the  hyoid  bone.  At  it£  commencement,  it  le  quite  eaperficial,  heing 
covered  by  the  integument,  fascin,  and  platyama,  and  is  cootuned  in  the  trian^ 
Ur  apace  bounded  hj  the  Sterno-martoid,  Digastric,  and  Omo-byoid  amadet. 
After  ascending  upwards  and  inwarda  for  a  short  distance,  it  carves  downwards 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  part  of  the  tbTroid 
gland,  passing  beneath  the  Omo-hjoid,  Stemo-hyoid,  and  Stereo- thyroid  moscki: 
and  diatributes  numerous  branches  to  its  anterior  surface,  anastomoHing  with  io 
fellow  of  the  opposite  side,  and  with  the  inferior  thyroid  arteries.  Besides  the 
arteries  distributed  Io  the  muscles  and  eabstaocfl  of  the  gland,  its  brancbes  trt 
the  following. 

Hyoid. 

Superficial  descending  branch. 

Superior  laryngeal. 

Crico-thyrmd. 

The  Hyoid  is  a  small  branch  which  runs  along  the  lower  border  of  the  o»- 
hyoides,  beneath  the  Thyro-byoid  muscle;  and,  after  supplying  the  muaclea  cob- 
nected  to  that  bone,  forms  an  arch,  by  aoulomoaing  with  the  vessel  of  the  opposite 
side. 

The  Superficial  Descending  Branch  runs  downwards  and  outwards  across  the 
sheath  of  the  common  carotid  artery,  and  auppliee  the  Stemo-mastoid  and  neifti- 
bouring  muscles  and  integument.  It  is  of  important^  that  the  situation  of  thi< 
vessel  be  remembered,  in  the  operation  for  tying  the  common  carotid  artery. 

The  Superior  Laryngeal,  luger  than  either  of  the  preceding,  accompanies  th« 
superior  laryngeal  nerve,  beneath  the  Thyro-hyoid  muscle;  it  pierces  the  thyro- 
byoidean  membrane,  and  supplies  the  muscles,  mucous  membrane,  and  glaode 
of  the  larynx  and  epiglottis,  anastomosing  with  the  branch  from  the  oppoeiK 

The  Cricff-thyroid  (biferior  laiyngeal)  is  a  small  branch  which  rune  trans' 
versely  across  the  crico-thyroid  membrane,  communicating  with  the  artery  of  the 
opposite  side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
the  source  of  troublesome  hemorrhage  during  the  operation  of  laryngotomy. 

SurtrietU  Anatomy.  The  snperior  thyroid,  or  some  of  its  branches,  an  oocaeicnall? 
divided  in  cases  of  cut  throat,  giving  rise  to  oonHider&ble  tuemorrhage.  In  micb  csaw,  ths 
arteiy  should  be  secured,  the  wound  being  enhtfged  for  that  purpose,  if  necesBary.  Ths 
operation  may  be  easily  perfonned,  the  position  of  the  artery  oeing  very  superfidil,  f^ 
the  only  structures  of  importance  covering  it,  being  a  few  small  veins.  The  operaticai  "l 
trlng  the  superior  thyroid  artery,  in  bronchocelo,  has  been  performed  in  Dumerous  instanoes 
with  partial  or  temporaiy  succees.  When,  however,  the  collateral  circulation  between  this 
vessel  with  the  artery  of  the  oppoaite  side,  and  with  the  inferior  thyroid  is  completdj 
re-established,  the  tumour  usuuly  regains  its  former  size. 

The  LraouAL  Artekt  (fig.  194)  arisea  from  the  e: 
superior  thyroid  and  facial;  it  runs  obliquely  upwardi 
cornu  of  the  hyoid  bone,  then  passes  horizontally 
great  cornu,  and,  ascending  perpendicularly  to  the  on 
turns  forwards  on  its  under  surface  aa  far  oe  the  tip  ol 
of  the  ranine  artery. 

Relationt.  Its  first,  or  oblique  portion,  is  superficial 
angular  inter -muscular  npace  already  described,  resting 
muscle  of  the  pharynx,  and  covered  In  by  the  Platyt 
Its  second,  or  horizontal  portion,  also  lies  upon  the  Midt 
at  first  by  the  tendon  of  the  Digastric,  and  the  Stylo-I 
by  the  Hyo-glossus,  the  latter  muscle  separating  it  from 
third,  or  ascending  portion,  lies  between  the  Hyo-glc 
muscles.     The  fourth,  or  terminal  part,  under  the  nai 


LINGUAL;  FACL\X.  321 

the  under  surface  of  the  tongue  to  its  tip,  it  is  very  superficial,  being  covered  only 
by  the  mucous  membrane,  and  rests  on  the  Lingualis  on  the  outer  side  of  the  Grenio- 
hyo-glossus.  The  hypoglossal  nerve  lies  nearly  parallel  with  the  lingual  artery, 
separated  from  it,  in  the  second  part  of  its  course,  by  the  Uyo-glossus  muscle. 

The  branches  of  the  lingual  artery  are  the 

Hyoid  Sublingual. 

Dorsalis  Linguae.  Ranine. 

The  Hyoid  branch  runs  along  the  upper  border  of  the  hyoid  bone,  supplying 
the  muscles  attached  to  it,  and  anastomosing  with  its  fellow  of  the  opposite 
side. 

The  Dorsalis  Lingua  (^g,  194)  arises  from  the  lingual  artery  beneath  the  Hyo- 
glossus  muscle;  ascending  to  the  dorsum  of  the  tongue,  it  supplies  its  mucous 
membrane,  the  tonsil,  soft  palate,  and  epiglottis;  anastomosing  with  its  fellow  from 
the  opposite  side. 

The  Sublingual,  a  branch  of  bifurcation  of  the  lingual  artery,  arises  at  the 
anterior  margin  of  the  Hyo-glossus  muscle,  and  running  forwards  and  outwards 
beneath  the  Mylo-hyoid  to  the  sublingual  gland,  supplies  its  substance,  giving 
branches  to  the  Mylo-hyoid  and  neighbouring  muscles,  the  mucous  membrane  of 
the  mouth  and  gums. 

The  Ranine  may  be  regarded  as  the  continuation  of  the  lingual  artery;  it  runs 
along  the  under  surface  of  the  tongue,  resting  on  the  Lingualis,  and  covered  by  the 
mucous  membrane  of  the  mouth ;  it  lies  on  the  outer  side  of  the  Genio-hyo-glossus, 
and  is  covered  in  by  the  Hyo-glossus  and  Stylo-glossus,  accompanied  by  the  gusta- 
tory nerve.  On  arriving  at  the  tip  of  the  tongue,  it  anastomoses  with  the  artery 
of  the  opposite  side.  These  vessels  in  the  mouth  are  placed  one  on  each  side 
of  the  fraenum. 

Surgical  Anatomy,  The  lingual  artery  may  be  divided  near  its  origin  in  cases  of  cut 
tbroa^  a  complioatiou  that  not  imfrequently  happens  in  this  class  of  wounds,  or  severe 
bsBmorrhage  which  cannot  be  restrained  by  ordinary  means  may  ensue  from  a  wound,  or 
deep  ulcer  of  the  tou^e.  In  the  former  case,  the  primary  vround  may  be  enlarged  if  ne- 
cessary, and  the  bleedme  vessel  at  once  secured.  In  the  latter  case,  it  has  been  suggested 
that  the  Ungual  artery  should  be  tied  near  its  origin.  If  the  student,  however,  will  observe 
the  depth  at  which  this  vessel  is  placed  from  the  surface,  the  number  of  important  parts 
which  surround  it  on  every  side,  and  its  occasional  irregularity  of  origin,  the  great  difficulty 
of  such  an  operation  will  be  apparent ;  under  such  circumstances,  it  is  more  advisable 
that  the  external  or  common  carotid  should  be  tied. 

Troublesome  hsemorrhage  may  occur  in  the  division  of  the  frsBuum  in  children,  if  the 
ranioe  artery,  which  lies  on  each  side  of  it,  is  out  through.  The  student  should  remember 
that  the  operation  is  alwavs  to  be  performed  with  a  pair  of  blunt  pointed  scissors,  which 
should  be  so  held  as  to  divide  the  part  m  the  direction  downwards  and  backwards ;  the 
ranine  artery  and  veins  are  then  avoided. 

The  Facial  Abtert  (fig.  191)  arises  a  little  above  the  lingual,  and  ascends 
obliquely  forwards  and  upwards,  beneath  the  body  of  the  lower  jaw,  to  the  sub- 
maxillary gland,  in  which  it  is  imbedded;  this  may  be  called  the  cervical  part  of 
the  artery.  It  then  curves  upwards  over  the  body  of  the  jaw  at  the  anterior  infe- 
rior angle  of  the  Masseter  muscle,  ascends  forwards  and  upwards  across  the  cheek 
to  the  angle  of  the  mouth,  passes  up  along  the  side  of  the  nose,  and  terminates  at 
the  inner  canthus  of  the  eye,  under  the  name  of  the  angular  artery.  This  vessel, 
both  in  the  neck,  and  on  the  face,  is  remarkably  tortuous;  in  the  former  situation, 
to  accommodate  itself  to  the  movements  of  the  pharynx  in  deglutition;  and  in  the 
latter,  to  the  movements  of  the  jaw,  and  of  the  lips  and  cheeks. 

Relations,  In  the  neck  its  origin  is  superficial,  being  covered  by  the  integument, 
Platysma,  and  fascia;  it  then  passes  beneath  the  Digastric  and  Stylo-hyoid  muscles, 
and  the  submaxillary  gland.  On  the  face,  where  passing  over  the  body  of  the 
lower  jaw,  it  is  comparatively  superficial,  being  covered  by  the  Platysma.  In  this 
situation  its  pulsation  may  be  distinctly  felt,  and  compression  of  the  vessel  effec- 
tually made  against  the  bone.  In  its  course  over  the  face,  it  is  covered  by  the 
integument,  the  fat  of  the  cheek,  and,  near  the  angle  of  the  moodi,  bjf  the  Pla- 
tysma and  Zygomatic  muscles.     It  rests  on  the  Buccii 
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The  Tonsillitic  branch  (fig.  194)  passes  up  along  the  side  of  the  pharynx,  and 
perforatmg  the  Superior  constrictor,  ramifies  in  the  substance  of  the  tonsil  and 
root  of  the  tongue. 

The  Suhmaonllary  consists  of  three  or  four  large  branches,  which  supply  the 
Bubmaxillarj  gland,  some  being  prolonged  to  the  neighbouring  muscles,  lymphatic 
glands,  and  integument. 

The  Submental^  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery  just  as  that  vessel  quits  the  submaxillary  gland;  it  runs  forwards  upon  the 
Mylo-hyoid  muscle,  just  below  the  body  of  the  jaw,  and  beneath  the  Digastric; 
after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the  sub- 
lingual artery,  it  arrives  at  the  symphysis  of  the  chin,  where  it  divides  into  a 
superficial  and  a  deep  branch;  the  former  turns  round  the  chin,  and  passing 
between  the  integument  and  Depressor  labii  inferioris,  supplies  both,  and  anasto- 
moses with  the  inferior  Labial.  The  deep  branch  passes  between  that  muscle  and 
the  bone,  supplies  the  lip;  anastomosing  with  the  inferior  labial  and  mental 
arteries. 

The  muscular  branches  are  distributed  to  the  internal  Pterygoid,  Masse  ter,  and 
Buccinator. 

The  Inferior  Lc^ial  passes  beneath  the  Depressor  anguli  oris,  to  supply  the 
muscles  and  integument  of  the  lower  lip,  anastomosing  with  the  inferior  coronary 
and  sub-mental  branches  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental  artery. 

The  Inferior  Coronary^  is  derived  from  the  facial  artery  near  the  angle  of  the 
mouth;  it  passes  upwards  and  inwards  beneath  the  Depressor  anguli  oris,  and, 
penetrating  the  Orbicularis  muscle,  runs  in  a  tortuous  course  along  the  edge  of 
the  lower  lip  between  this  muscle  and  the  mucous  membrane,  inosculating  with 
the  artery  of  the  opposite  side.  This  artery  supplies  the  labial  glands,  the  mucous 
membrane,  and  muscles  of  the  lower  lip;  and  anastomoses  with  the  inferior  labial, 
and  mental  branch  of  the  inferior  dental  artery. 

The  Superior  Coronary  is  larger,  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  course  along  the  edge  of  the  upper  lip,  lying  between 
the  mucous  membrane  and  the  Orbicularis,  and  anastomoses  with  the  artery  of  the 
opposite  side.  It  supplies  the  textures  of  the  upper  lip,  imd  gives  off  in  its 
course  two  or  three  vessels  which  ascend  to  the  nose.  One,  named  the  artery  of 
the  septum,  ramifies  on  the  septum  of  the  nares  as  far  as  the  point  of  the  nose; 
another  supplies  the  ala  of  the  nose. 

The  Lateralis  Nasi  is  derived  from  the  facial,  as  this  vessel  is  ascending  along 
the  side  of  the  nose;  it  supplies  the  ala  and  dorsum  of  the  nose,  anastomosing 
with  its  fellow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  the  septum,  and 
the  infra-orbital. 

The  Angular  Artery  is  the  termination  of  the  trunk  of  the  facial;  it  ascends  to 
the  inner  angle  of  the  orbit,  accompanied  by  a  large  vein,  the  angular  ;  it  distri- 
butes some  branches  on  the  cheek  which  anastomose  with  the  infra-orbital,  and 
after  supplying  the  lachrymal  sac,  and  Orbicularis  muscle,  terminates  by  anasto- 
mosing with  the  nasal  branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facial  artery  are  very  numerous,  not  only  with  the 
vessel  of  the  opposite  side,  but  with  other  vessels  from  different  sources;  viz.,  with 
the  sub-lingual  branch  of  the  lingual,  with  the  mental  branch  of  the  inferior  dental 
as  it  emerges  from  the  dental  foramen,  with  the  ascending  pharyngeal  and  posterior 
palatine,  and  with  the  ophthalmic,  a  branch  of  the  internal  carotid;  it  also  inoscu- 
lates with  the  transverse  facial,  and  with  the  infra-orbital. 

PeeuliariUts,  The  facial  artery  not  unfrequently  arises  by  a  common  trunk  with  the  lin- 
gual. This  vessel  also  is  subject  to  some  variations  in  its  size,  and  in  the  extent  to  which 
it  supplies  the  face.  It  occasionally  terminates  as  the  submental,  and  not  unfrequently 
sopplies  the  face  only  as  high  as  the  angle  of  the  mouth  or  nose.  The  deficiency  is  then 
supplied  by  enlargement  of  one  of  the  neighbouring  arteries. 
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PecyiiaritieB,  These  vessels  oooasionallj  arise  by  a  common  tnmk,  or  their  number  maj 
be  increased  to  three ;  the  additional  branch  being  of  small  size.  More  rarely,  there  are 
two  additional  branches. 

Artbria   Inkoionata. 

The  innominate  artery  is  the  largest  branch  given  off  from  the  arch  of  the  aorta. 
It  arises  from  the  commencement  of  the  transverse  portion  in  frt>nt  of  the  left 
carotid,  and  ascending  obliquely  to  the  upper  border  of  the  right  stemo-clavicular 
articulation,  divides  into  the  right  carotid  and  subclavian  arteries.  This  vessel 
varies  from  an  inch  and-a-half  to  two  inches  in  length. 

Relations,  In  front,  it  is  separated  from  the  first  bone  of  the  sternum  by  the 
Stemo-hyoid  and  Stemo-thyroid  muscles,  the  remains  of  the  thymus  gland,  and 
by  the  left  innominate  and  right  inferior  thyroid  veins  which  cross  its  root.  Behind^ 
it  lies  upon  the  trachea  which  it  crosses  obliquely.  On  the  right  side  is  the  right 
vena  innominata,  right  pneumogastric  nerve,  and  the  pleura;  and  on  the  lejt  side, 
the  remains  of  the  thymus  gland,  and  origin  of  the  left  carotid  artery. 

Plan  op  the  Relations  of  the  Innominatb  Abtebt. 

InfrouL 
Sternum. 

Stemo-hyoid  and  Sterao-thyrdd. 
Remains  of  thjrmus  ^and. 
Left  innominate  wad  right  inferior  thyroid  vdns. 

Rightsids,  f  >.  Leftside. 

Right  vena  innominata.  /  innominate  \  Remains  of  thymus. 

Right  pneumogastric  nerve.  I      Artery.     I  Left  carotid. 

Pleura.  V  ^     J 

Behind. 
Trachea. 

Pecrdiarities  in  point  of  division.  When  the  bifurcation  of  the  innominate  artery  varies 
from  the  point  above  mentioned,  it  sometimes  ascends  a  considerable  distance  above  the 
sternal  end  of  the  clavicle ;  less  frequency  it  divides  below  it.  In  the  former  class  of 
cases,  its  len^h  may  exceed  two  inches  ;  and,  in  the  latter,  be  reduced  to  an  inch  or  less. 
These  are  pomts  of  considerable  interest  for  the  suigeon  to  remember  in  connectiixi  with 
the  operation  of  including  this  vessel  in  a  hgature. 

Branches.  The  arteria  innominata  occasionally  supplies  a  thyroid  branch  (middle  thyroid 
artery),  which  ascends  along  the  front  of  the  trachea  to  the  th^id  gland;  and  sometunes, 
a  thymic  or  bronchial  branch.  The  left  carotid  is  frequently  joined  with  the  innominate 
artery  at  its  ori|;in.  Sometimes,  there  is  no  innominate  artery,  the  right  subclavian  and 
right  carotid  ansine  directly  from  the  arch  of  the  aorta. 

Position.  When  ine  aorta  arches  over  to  the  right  side,  the  innominate  is  directed  tb  the 
left  side  of  the  neck,  instead  of  to  the  right. 

Surgical  Anatomy,  Although  the  operation  of  tying  the  innominate  artery,  has  been 
performed  by  several  sui^^ns,  for  aneurism  of  the  right  subclavian  extending  inwards  as 
hr  as  the  scalenus,  in  no  mstance  has  it  been  attended  with  success.  An  important  fact 
has,  however,  been  established ;  viz.,  that  the  circulation  in  the  parts  supplied  by  the  artery, 
can  be  supported  after  the  operation ;  a  tact  which  cannot  but  encourage  surgeons  to  have 
recourse  to  it  whenever  the  urgency  of  the  case  may  require  it,  notwithstanding  that  it 
must  be  regarded  as  peculiarly  hazardous. 

The  fedlure  of  the  operation  in  those  cases  where  it  has  been  performed,  has  depended  on 
subsequent  repeated  secondary  haemorrhage,  or  on  inflammation  of  the  adjoining  pleural 
sac  and  lung.  The  main  obstacles  to  its  performance  are,  as  the  student  will  perceive  from 
his  diBsection  of  this  vessel,  its  deep  situation  behind  and  beneath  the  sternum,  and  the 
number  of  in^rtant  structures  which  surround  it  in  every  part. 

In  order  to  apply  a  ligature  to  this  vessel,  the  patient  is  ^aced  upon  his  back,  with  the 
shoulders  raised,  and  the  head  bent  a  little  backwards,  so  as  to  draw  out  the  artery  from 
behind  the  sternum  into  the  neck.  An  incision  two  inches  long  is  then  made  along  the 
anterior  border  of  the  Stemo-mastoid  muscle^  terminating  at  the  sternal  end  of  the  clavide. 
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From  this  point,  a  second  incision  is  to  be  carried  about  the  same  length  aloi^  the  jipper 
border  of  tne  clavicle.  The  skin  is  to  be  dissected  back,  and  the  platysma  being  exposed, 
niiist  be  divided  on  a  director  :  the  sternal  end  of  the  Stemo-mastoid  is  now  brought  into 
view,  and  a  director  being  passed  beneath  it,  and  close  to  its  under  surface,  so  as  to  avoid 
any  small  vessels,  it  must  oe  divided  transversely  throughout  the  greater  part  of  its  attach- 
ment. 

Pressing  aside  any  loose  cellular  tissue  or  vessels  that  may  now  appear,  the  Stemo-hyoid 
and  Stemo-thyroid  muscles  will  be  exposed,  and  must  be  divided,  a  director  being  pre- 
viously passed  beneath  theuL  The  inferior  thyroid  veins  now  come  into  view,  and  must 
be  carefully  drawn  either  upwards  or  downwards,  by  means  of  a  blunt  hook.  On  no  account 
should  these  vessels  be  divided,  as  it  would  add  much  to  the  difhcultv  of  the  operation, 
and  endanger  its  ultimate  success.  After  tearing  through  a  strong  nbro-cellular  lamina^ 
the  right  carotid  is  brought  into  view,  and  being  traced  downwards,  the  arteria  innominata 
is  arrived  at.  The  left  vena  innominata  should  now  be  depressed,  the  right  vena  innomi- 
nata, the  internal  jugular  vein,  and  pneimiogastric  nerve  drawn  to  the  right  side  ;  and  a 
curved  aneurism  neeole  may  then  be  passed  around  the  vessel,  close  to  its  surface,  and  in 
a  direction  from  below  upwards  and  inwards ;  care  being  taken  to  avoid  the  right  pleural 
sac,  the  trachea,  and  cardiac  nerves.  The  ligature  should  be  applied  to  the  artery  as  high 
as  possible,  in  order  to  allow  room  between  it  and  the  aorta  for  the  formation  of  a  coagulimL 

It  has  been  seen  that  the  failure  of  this  operation  depends  either  upon  repeated  secon- 
dary hsemorrhage,  or  inflammation  of  the  pleund  sac  and  lung.  The  importance  of  avoiding 
the  th^id  plexus  of  veins  during  the  pnmary  steps  of  the  operation,  and  the  pleural  sac 
whilst  mcluding  the  vessel  in  the  ugature,  should  be  most  carefully  attended  to. 

Common  Carotid  Abtebies. 

The  common  carotid  arteries,  although  occupying  a  nearly  similar  position  in 
the  neck,  differ  in  position,  and,  consequently,  in  their  relations  at  their  origin. 
The  right  carotid  arises  firom  the  arteria  innominata,  behind  the  right  sterno- 
clavicular articulation;  the  left  from  the  highest  part  of  the  arch  of  the  aorta. 
The  left  carotid  is,  consequently,  longer  and  placed  more  deeply  in  the  thorax.  It 
will,  therefore,  be  more  convenient  to  describe  first  the  course  and  relations  of 
that  portion  of  the  left  carotid  which  intervenes  between  the  arch  of  the  aorta  and 
the  left  stemo-clavicular  articulation  (see  ^g.  187). 

The  left  carotid  within  the  thorax  passes  obliquely  outwards  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  In  fronts  it  is  separated  from  the  first  piece  of 
the  sternum  by  the  Stemo-hyoid  and  Stemo- thyroid  muscles,  the  left  innominate 
vein,  and  the  remains  of  the  thymus  gland;  behind^  it  lies  on  the  trachea,  cbso- 
phagus,  and  thoracic  duct.  Internally^  it  is  in  relation  with  the  arteria  innomi- 
nata; externally y  with  the  left  pneumogastric  nerve,  cardiac  branches  of  the  sym- 
pathetic, and  left  subclavian  artery. 

Plajn  of  the  Relations  of  the  Left  Common  Cabotid. 

Thoracic  Portion. 

InfroKt, 
Sternum. 

Stemo-hyoid  and  Stemo-thyroid  muscles. 
Left  innominate  vein. 
Remains  of  thjrmus  gland. 

Internally,  f  Common  \  ,   -.  ^^f^^i^^L  „«r^. 

Arteria  innoi4:iata.  Carotid.  }^h^^T^ 

Thoracic   /  Uardiac  nerves. 

Portion.  /  ^^^  subclaviau  artery. 

Behind* 
Trachea. 
(Esophagus. 
Thoracic  duct 

Li  the  neck,  the  two  common  carotids  resemble  each  other  so  closely,  that  one 
description  will  apply  to  both.  Starting  from  each  side  of  the  neck,  these  vessels 
pass  obliquely  upwards,  from  behind  the  stemo-clavicular  articulations,  to  a  level 
with   the   upper  border   of   the  thyroid  cartilage,   where  they   divide  into  the 
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extent&l  uid  internal  CArotids;  these  names  being  derived,  the  fonner  from  their 
distribution  to  the  external  parts  of  the  head  and  face,  the  latter  from  their  distri- 
bution to  the  internal  parts  of  the  cranium.  The  course  of  each  veesel  is  indicated 
by  a  line  drawn  from  the  sternal  end  of  the  clavicle  below,  to  a  point  midway  be- 
tween  the  angle  of  the  jaw  and  the  mastoid  process  above. 


I S9.— Surgical  Anatomy  of  the  Arteries  of  the  Neck.    Kght  Side. 


At  the  lower  part  of  the  neck  the  two  common  carotid  arteries  are  separated 
from  each  other  by  a  very  small  interval,  which  corresponds  to  the  trachea;  but 
at  the  upper  par^  the  tfiyroid  body,  the  larynx  and  pharynx  project  forwards 
between  these  vcssets,  and  give  the  appearance  of  their  being  placed  further  back 
in  this  situation.  The  common  carotid  artery  is  contained  in  a  sheath,  derived 
from  the  deep  cervical  fascia,  which  also  encloses  the  internal  jugular  vein  and 
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pneumogastric  nerve,  the  vein  lying  on  the  outer  side  of  the  artery,  and  the  nerve 
between  the  artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the 
eheath,  these  three  structures  are  seen  to  be  separated  from  one  another,  each 
being  enclosed  in  a  separate  fibrous  investment. 

Relations.  At  the  lower  part  of  the  neck  the  common  carotid  artery  is  very 
deeply  seated,  being  covered  by  the  Platysma,  superficial  and  deep  fasciae,  the  Stemo- 
mastoid,  Stemo-hyoid,  and  Stemo-thyroid  muscles,  and  by  the  Omo-hyoid  oppo- 
site the  cricoid  cartilage;  but  in  the  upper  part  of  its  course,  near  its  termination, 
it  is  more  superficial,  being  covered  merely  by  the  integument,  Platysma,  the 
superficial  and  deep  fascia,  and  inner  margin  of  the  Stemo-mastoid,  and  is  con- 
tained in  a  triangular  space,  bounded  behind  by  the  Stemo-mastoid,  above  by  the 
posterior  belly  of  the  Digastric,  and  below  by  the  anterior  belly  of  the  Omo-hyoid. 
This  part  of  the  artery  is  crossed  obliquely  from  within  outwards  by  the  stemo- 
mastoid  artery;  it  is  also  crossed  by  the  superior  thyroid  veins,  which  ter- 
minate in  the  internal  jugular,  and,  descending  on  its  sheath  in  front,  is  seen 
the  descendens  noni  nerve,  this  filament  being  joined  with  branches  from  the 
cervical  nerves,  which  cross  the  vessel  from  without  inwards.  Sometimes  the 
descendens  noni  is  contained  within  the  sheath.  The  middle  th3rroid  vein  crosses 
it  about  its  centre,  and  the  anterior  jugular  vein  below,  the  latter  vessel  being 
usually  placed  beneath  the  Stemo-mastoid.  Behind,  the  artery  lies  in  front  of 
the  cervical  portion  of  the  spine,  resting  first  on  the  Longus  colli  muscle,  then  on 
the  Rectus  anticus  major,  from  which  it  is  separated  by  the  sympathetic  nerve. 
The  recurrent  laryngeal  nerve  and  inferior  thyroid  artery  cross  behind  the 
vessel  at  its  lower  part.  Internally,  it  is  in  relation  with  the  trachea  and 
thyroid  gland,  the  inferior  thyroid  artery  and  recurrent  laryngeal  nerve  being 
interposed;  higher  up,  with  Uie  larynx  and  pharynx.  On  its  outer  side  are 
placed  the  internal  jugular  vein  and  pneumogastric  nerve. 

At  the  lower  part  of  the  neck,  the  internal  jugular  vein  on  the  right  side 
recedes  from  the  artery,  but  on  the  left  side  it  approaches  it,  and  often  crosses 
its  lower  part.  This  arises  from  the  circumstance  of  the  veins  on  both  sides  having 
to  pass  towards  the  right  side  of  the  thorax.  This  is  an  important  fact  to  bear 
in  mind  during  the  performance  of  any  operation  on  the  lower  part  of  the  left 
common  carotid  artery. 

Plan  op  the  Relations  op  the  Common  Cabotid  Artery. 

In  front. 
Integument  and  fsacm,  Omo-hyoid. 

Platysma.  Descendens  noni  nerve. 

Stemo-mastoid.  Stemo-mastoid  artery. 

Stemo-hyoid.  Superior  and  middle  thyroid  veins. 

Stemo-thyroid.  Anterior  jugular  vein. 

ExtemdUy,  ^ ^  IrUemaUy, 

Internal  jugular  vein.  /  \  Trachea. 

Pneumogaffbric  nerve.  (  Common  \  Thyroid  gland. 

Qaroti^L     /  Recurrent  laryngeal  nerve. 

Inferior  thyroid  artery. 
Larynx. 
Phfl^ynz. 

Behind, 
Longus  coUL  Sympathetic  nerve. 

Bectus  anticus  major.  Inferior  thyroid  artery. 

Recurrent  laryngeal  neve. 

Feeuliaritiss  as  to  Origin,  The  right  common  carotid  may  arise  above  or  below  its  usual 
point  (the  upper  border  of  the  steruo-clavicular  articulation^  This  variation  occurs  in  one 
out  of  about  eight  cases  and  a  hsilf,  and  is  more  frequently  above  than  below  the  point 
stated ;  or  its  origin  may  be  transferred  to  the  arch  of  the  aorta,  or  it  may  arise  in 
conjunction  with  the  left  carotid.  The  left  common  carotid  varies  more  frequently  in  its 
origin  than  the  right.  In  the  majority  of  cases  it  arises  with  the  innominate  artery,  or 
where  the  innominate  artery  was  absent,  the  two  carotids  arose  usually  by  a  single  trunk. 
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This  vessel  has  a  tendency  towards  the  right  side  of  the  aroh,  ocoasionally  being  the  first 
branch  given  off  from  the  transverse  portion.  It  rarely  joins  with  the  left  subclavian, 
except  in  cases  of  transposition  of  the  viscera. 

Point  of  Division.  The  most  important  peculiarities  of  this  vessel,  in  a  surgical  point  of 
view,  relate  to  its  place  of  division  in  the  neck.  In  the  majority  of  cases,  this  occurs 
higher  than  usual,  tne  artery  dividing  into  two  branches  opposite  the  hyoid  bone,  or  even 
higher ;  more  rarelv,  it  occurs  below  its  usual  place,  opposite  the  middle  of  the  larynx,  or 
the  lower  border  of  the  cricoid  cartilage  ;  and  one  case  is  related  by  Morgagni,  where  this 
vessel,  only  an  inch  and  a  half  in  len^h,  divided  at  the  root  of  the  neck,  very  rarely,  the 
common  carotid  ascends  in  the  neck  without  any  subdivision,  the  internal  carotid  being 
wanting ;  and  in  two  cases  the  common  carotid  has  been  found  to  be  absent,  the  external 
and  internal  carotids  arising  directly  from  the  arch  of  the  aorta.  This  peculiarity  existed 
on  both  sides  in  one  subject,  on  one  side  in  another. 

Ocoasional  Branches,  The  common  carotid  usually  gives  off  no  branches,  but  it  occa- 
sionally gives  origin  to  the  superior  thyroid,  or  a  laryngeal  branch,  the  inferior  thyroid,  or, 
more  rarely,  the  vertebral  artery. 

Surgical  Anatomy,  The  operation  of  tying  the  common  carotid  artery  may  be  necessary 
in  a  wound  of  that  vessel  or  its  branches,  in  an  aneurism,  or  in  a  case  of  pulsating  tumour 
of  the  orbit  or  skuU.  If  the  wound  involves  the  trunk  of  the  common  carotid  itself,  it 
will  be  necessary  te  tie  the  artery  above  and  below  the  wounded  part.  If,  however,  one  of 
the  branches  of  that  vessel  is  wounded,  or  has  an  aneurismal  tumour  connected  with  it,  a 
Ugature  may  be  applied  te  anv  part  of  it,  excepting  its  origin  and  termination.  When  the 
case  is  such  as  te  allow  of  a  cnoice  being  made,  the  lower  part  of  the  carotid  should  never 
be  selected  as  the  spot  upon  which  a  ligature  should  be  placed,  for  not  only  is  the  artery  in 
this  situation  placea  very  deeply  in  the  neck,  but  it  is  covered  by  three  layers  of  muscles, 
and  on  the  left  side  the  jugular  vein,  in  the  great  majority  of  cases,  passes  obliquelv  over 
ite  front  surface.  Neither  should  the  upper  end  be  selected,  for  here  the  superior  thyroid 
veins  would  give  rise  te  very  considerable  difficulty  in  the  application  of  a  ligature. 
The  point  most  favourable  for  the  operation  is  opposite  the  lower  part  of  the  knmx, 
and  here  a  ligature  may  be  applied  on  the  vessel,  either  above  or  below  the  point  where 
it  is  crossed  by  the  Omo-hvoid  muscle.  In  the  former  situation  the  artery  is  most 
accessible,  and  it  may  be  tied  there  in  cases  of  wounds,  or  aneurism  of  any  of  the  large 
branches  of  the  carotid  ;  whilst  in  cases  of  aneurism  of  the  upper  part  of  the  carotid,  that 
part  of  the  vessel  may  be  selected  which  is  below  the  Omo-hvoid.  It  occasionally  happens 
that  the  carotid  arterv  bifurcates  below  ite  usual  position :  if  the  artery  be  exposed  at  ite 
point  of  bifurcation,  both  divisions  of  the  vessel  should  be  tied  near  their  origin,  in  pre- 
ference te  tying  the  trunk  of  the  artery  near  ite  termination ;  and  i^  in  consequence  of 
the  entire  absence  of  the  common  carotid,  or  from  ite  early  division,  two  arteries,  the 
external  and  internal  carotids,  are  met  with,  the  ligature  should  be  placed  on  that  vessel 
which  is  found  on  compression  te  be  connected  with  the  disease. 

In  this  operation,  the  direction  of  the  vessel  and  the  inner  margin  of  the  Stemo-masteid 
are  the  chief  guides  te  ite  performance. 

To  tie  the  Common  Carotid  above  the  Omo-hyoid,  The  patient  should  be  placed  on  his 
back  with  the  head  thrown  back ;  an  incision  is  te  be  made,  three  inches  long,  in  the 
direction  of  the  anterior  border  of  the  Stemo-masteid,  from  a  little  below  the  angle  of 
the  jaw  te  a  level  with  the  cricoid  cartilage :  after  dividing  the  integument,  Platysma, 
and  superficial  fascia,  the  deep  fascia  must  be  cut  through  on  a  directer,  so  as  to  avoid 
wounding  numerous  small  veins  that  are  usually  found  beneath.  The  head  may  now 
be  brought  forwards  so  as  te  relax  the  parte  somewhat,  and  the  margins  of  the  wound 
must  be  held  asunder  by  copper  spatuIsB.  The  descendens  noni  nerve  is  now  exposed,  and 
must  be  avoided,  and  the  sheath  of  the  vessel  having  been  raised  by  forceps,  is  to  be 
opened  over  the  artery  te  a  small  extent.  The  internal  jugular  vein  will  now  present  itself 
alternately  distended  and  relaxed ;  this  should  be  compressed  both  above  and  below,  and 
drawn  outwards,  in  order  te  facilitete  the  operation.  The  aneurism  needle  is  now  passed 
from  the  outeide,  care  being  taken  to  keep  tne  needle  in  close  contact  with  the  artery,  and 
thus  avoid  the  risk  of  injuring  the  jugular  vein,  or  including  the  vagus  nerve.  Before  the 
ligature  is  secured,  it  should  be  ascertained  that  nothing  but  the  artery  is  included  in  it. 

To  tie  the  Common  CaroHd,  below  the  Omo-hyoid.  The  patient  should  be  placed  in  the  same 
situation  as  before.  An  incision  about  three  inches  in  length  is  te  be  made  parallel  te  the 
inner  edge  of  the  Stemo-masteid,  comnoiencing  on  a  level  with  the  cricoid  cartilage.  The 
inner  border  of  the  Stemo-masteid  having  been  exposed,  the  stemo-masteid  artery  and  a 
large  vein,  the  Middle  thyroid  will  be  seen,  and  must  be  carefiilly  avoided  ;  the  Stemo- 
masteid  is  te  be  turned  outwards,  and  the  Stemo-hyoid  and  thyroid  muscles  inwards.  The 
deep  fascia  must  now  be  divided  below  the  Omo-hyoid  muscle,  and  the  sheath  having  been 
exposed,  must  be  opened,  care  bein^  teken  te  avoid  the  descendens  noni,  which  here  runs 
on  the  inner  or  tracheal  side.  The  jugular  vein  and  vagus  nerve  being  then  pressed  te  the 
outer  side,  the  needle  must  be  passed  arotmd  the  artery  from  without  inwards,  great  care 
being  taken  te  avoid  the  inferior  thyroid  artery,  the  recurrent  laryngeal,  and  sympathetic 
nerves  which  lie  behind  it. 
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The  SrpERioB  TnuLf>iD  Akteet  'fiz#.  189  mod  iq4^\  *»  ti**  fir^ 
off  from  the  external  car* »ti*i,  l^-in^  dt-riTed  fmm  ili*t  r*-**,-.  j:!-*!  below -iiiir  rr 
coma  of  the  hyoid  Utne.     At   it*   rrmimfnrt-im-nt,  it   i*  q-^ie   «ip*trlir^fc^ 
covered  by  the  iote^nimeiiL,  fav^La*,  and  platjnna,  and  15  cixitalnieii  in  tiie  :r^ 
lar  space  boanded  bj  the  Siemo-maj^tiiid,   Di^a^^tric,  and  Omo-^joid 
After  ascending  upwards  and  inwards  for  a  short  distance,  it  cnrTes  ii 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  p*rf  of  the  ^zij^---*^ 
gland,  passing  beneath  the  Omo-hjoid,  Stemo-hjoid,  and  Ssemo-thTTo id  aioe<ur* 
and  distributes  numerous  branches  to  its  anterior  sorfare,  ana^tooiorai^  w-:^  -is 
fellow  of  the  opposite  side,  and  with  the  inferior  thyroid  arteries, 
arteries  distributed  to  the  muscles  and  substance  of  the  gland,  iu 
the  following. 

Hyoid, 

Superficial  def»cending  branch* 

Superior  laryngeal, 

Crico- thyroid. 

The  Hyoid  is  a  small  branch  which  runs  along  the  lower  border  of  lii^  >- 
hyoides,  beneath  the  Thyro-hyoid  muiM^le;  and,  after  supplying  the  mo^cltfs  ^b- 
nected  to  that  bone,  forms  an  arch,  by  anastomosing  with  the  vessel  of  the  op^h^^rse 
side. 

The  Superficial  Descending  Branch  runs  downwards  and  outwards 
sheath  of  the  common  carotid  artery,  and  supplies  the  Stemo-mastoid  and 
bouring  muscles  and  integument.     It  is  of  importance  that  the  sitaatioo  of  tk^ 
yessel  be  remembered,  in  the  operation  for  tying  the  common  carotid  artery. 

The  Superior  Laryngeal,  larger  than  either  of  the  preceding,  acccHnpanies  tte 
superior  kuryngeal  nerve,  beneath  the  Thyro-hyoid  muscle;  it  pierces  the  thyrcK 
hyoidean  membrane,  and  supplies  the  muscles,  mucous  membrane,  and  glands 
of  the  larynx  and  epiglottis,  anastomosing  with  the  branch  from  the  oppoeitt 
side. 

The  Crico'tkyroid  (Inferior  laryngeal)  is  a  small  branch  which  runs  trans- 
versely across  the  crico-thyroid  membrane,  communicating  with  the  artery  of  the 
opposite  side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
the  source  of  troublesome  haemorrhage  daring  the  operation  of  laryngotomy. 

Surgical  Anatomy.  The  superior  thyroid,  or  some  of  its  branchee,  are  occastooaHy 
divided  in  cases  of  cut  throat,  giving  rise  to  considerable  hfemorrhage.  In  such  cases,  the 
artery  should  be  secured,  the  wound  being  enlarged  for  that  purpose,  if  neceasary.  The 
operation  may  be  easily  performed,  the  position  of  the  artery  oein^  veiy  superficia],  and 
tne  only  structures  of  importance  covering  it,  being  a  few  small  vema.  Hie  operation  of 
tying  the  superior  thyroia  artery,  in  bronchocele,  has  been  performed  in  numerous  instances 
with  paitial  or  temporanr  success.  When,  however,  the  collateral  circulation  between  this 
vessel  with  the  artery  of  the  opposite  side,  and  with  the  inferior  thyroid  is  completely 
re-established,  the  tumour  usually  regains  its  former  size. 

The  LiNQUAL  Artery  (fig.  194)  arises  from  the  external  carotid  between  the 
superior  thyroid  and  facial;  it  runs  obliquely  upwards  and  inwards  to  the  greater 
cornu  of  the  hyoid  bone,  then  passes  horizontally  forwards  parallel  with  the 
great  cornu,  and,  ascending  perpendicularly  to  the  under  surface  of  the  tongue, 
turns  forwards  on  its  under  surface  as  far  as  the  tip  of  that  organ,  under  the  name 
of  the  ranine  artery. 

Relations,  Its  first,  or  oblique  portion,  is  superficial,  being  contained  in  the  tri- 
angular inter-muscular  space  already  described,  resting  upon  the  Middle  constrictor 
muscle  of  the  pharynx,  and  covered  in  by  the  Platysma  and  fascia  of  the  neck. 
Its  second,  or  horizontal  portion,  also  lies  upon  the  Middle  constrictor,  being  covered 
at  first  by  the  tendon  of  the  Digastric,  and  the  Stylo-hyoid  muscle,  and  afterwards 
by  the  Hyo-glossus,  the  latter  muscle  separating  it  from  the  hypoglossal  nerve.  Its 
third,  or  ascending  portion,  lies  between  the  Hyo-glossus  and  Genio-hyo-gloasos 
muscles.     The  fourth,  or  terminal  part,  under  the  name  of  the  ranine,  rons  along 
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the  under  surface  of  the  tongue  to  its  tip,  it  is  very  superficial,  being  covered  only 
by  the  mucous  membrane,  and  rests  on  the  Lingualis  on  the  outer  side  of  the  Grenio- 
hyo-glossus.  The  hypoglossal  nerve  lies  nearly  parallel  with  the  lingual  artery, 
separated  from  it,  in  the  second  part  of  its  course,  by  the  Hyo-glossus  muscle. 

The  branches  of  the  lingual  artery  are  the 

Hyoid  Sublingual. 

Dorsal  is  Linguae.  Ranine. 

The  Hyoid  branch  runs  along  the  upper  border  of  the  hyoid  bone,  supplying 
the  muscles  attached  to  it,  and  anastomosing  with  its  fellow  of  the  opposite 
side. 

The  Dor  sails  Lingua  (fig.  194)  arises  from  the  lingual  artery  beneath  the  Hyo- 
glossus  muscle;  ascending  to  the  dorsum  of  the  tongue,  it  supplies  its  mucous 
membrane,  the  tonsil,  soft  palate,  and  epiglottis;  anastomosing  with  its  fellow  from 
the  opposite  side. 

The  Sublingual,  a  branch  of  bifurcation  of  the  lingual  artery,  arises  at  the 
anterior  margin  of  the  Hyo-glossus  muscle,  and  running  forwards  and  outwards 
beneath  the  Mylo-hyoid  to  the  sublingual  gland,  supplies  its  substance,  giving 
branches  to  the  Mylo-hyoid  and  neighbouring  muscles,  the  mucous  membrane  of 
the  mouth  and  gums. 

The  Ranine  may  be  regarded  as  the  continuation  of  the  lingual  artery;  it  runs 
along  the  under  surface  of  the  tongue,  resting  on  the  Lingualis,  and  covered  by  the 
mucous  membrane  of  the  mouth ;  it  lies  on  the  outer  side  of  the  Genio-hyo-glossus, 
and  is  covered  in  by  the  Hyo-glossus  and  Stylo-glossus,  accompanied  by  the  gusta- 
tory nerve.  On  arriving  at  the  tip  of  the  tongue,  it  anastomoses  with  the  artery 
of  the  opposite  side.  These  vessels  in  the  mouth  are  placed  one  on  each  side 
of  the  fraenum. 

Surgical  Anatomy.  The  lingual  artery  may  be  divided  near  its  origin  in  cases  of  cut 
throa^  a  complication  that  not  unfrequently  happens  in  this  class  of  wounds,  or  severe 
hemorrhage  which  cannot  be  restrainea  by  ordinary  means  may  ensue  from  a  wound,  or 
deep  ulcer  of  the  tongue.  In  the  former  case,  the  primary  wound  may  be  enlarged  if  ne- 
cessary, and  the  bleeding  vessel  at  once  secured.  In  the  latter  case,  it  has  been  suggested 
that  the  lingual  artery  should  be  tied  near  its  origin.  If  the  student,  however,  will  observe 
the  depth  at  which  this  vessel  is  placed  from  the  surface,  the  number  of  important  parts 
which  surround  it  on  every  side,  and  its  occasional  irregularity  of  origin,  the  great  difficulty 
of  such  an  operation  will  be  apparent ;  under  such  circumstances,  it  is  more  advisable 
that  the  external  or  common  carotid  should  be  tied. 

Troublesome  haemorrhage  may  occiu*  in  the  division  of  the  fraenum  in  children,  if  the 
ranine  artery,  which  lies  on  each  side  of  it,  is  cut  through.  The  student  should  remember 
that  the  operation  is  alwavs  to  be  performed  with  a  pair  of  blunt  pointed  scissors,  which 
should  be  so  held  as  to  divide  the  part  in  the  direction  dovmwards  and  backwards ;  the 
ranine  artery  and  veins  are  then  avoided. 

The  Facial  Artert  (fig.  191)  arises  a  little  above  the  lingual,  and  ascends 
obliquely  forwards  and  upwards,  beneath  the  body  of  the  lower  jaw,  to  the  sub- 
maxillary gland,  in  which  it  is  imbedded;  this  may  be  called  the  cervical  part  of 
the  artery.  It  then  curves  upwards  over  the  body  of  the  jaw  at  the  anterior  infe- 
rior angle  of  the  Masseter  muscle,  ascends  forwards  and  upwards  across  the  cheek 
to  the  angle  of  the  mouth,  passes  up  along  the  side  of  the  nose,  and  terminates  at 
the  inner  canthus  of  the  eye,  under  the  name  of  the  angular  artery.  This  vessel, 
both  in  the  neck,  and  on  the  face,  is  remarkably  tortuous;  in  the  former  situation, 
to  accommodate  itself  to  the  movements  of  the  pharynx  in  deglutition;  and  in  the 
latter,  to  the  movements  of  the  jaw,  and  of  the  lips  and  cheeks. 

Relations,  In  the  neck  its  origin  is  superficial,  being  covered  by  the  integument, 
Platysma,  and  fascia;  it  then  passes  beneath  the  Digastric  and  Stylo-hyoid  muscles, 
and  the  submaxillary  gland.  On  the  face,  where  passing  over  the  body  of  the 
lower  jaw,  it  is  comparatively  superficial,  being  covered  by  the  Platysma.  In  this 
situation  its  pulsation  may  be  distinctly  felt,  and  compression  of  the  vessel  effec- 
tually made  against  the  bone.  In  its  course  over  the  face,  it  is  covered  by  the 
integument,  the  fat  of  the  cheek,  and,  near  the  angle  of  the  mouth,  by  the  Pla- 
tysma and  Zygomatic  muscles.     It  rests  on  the  Buccinator,  the  Levator  anguli 
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The  Tonsillitic  branch  (fig.  194)  passes  up  along  the  side  of  the  pharynx,  and 
perforating  the  Superior  constrictor,  ramifies  in  the  substance  of  the  tonsil  and 
root  of  the  tongue. 

The  Submaxillary  consists  of  three  or  four  large  branches,  which  supply  the 
submaxillary  gland,  some  being  prolonged  to  the  neighbouring  muscles,  lymphatic 
glands,  and  integument. 

The  Submental^  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery  just  as  that  vessel  quits  the  submaxillary  gland;  it  runs  forwards  upon  the 
IVIylo-hyoid  muscle,  just  below  the  body  of  the  jaw,  and  beneath  the  Digastric; 
after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the  sub- 
lingual artery,  it  arrives  at  the  symphysis  of  the  chin,  where  it  divides  into  a 
superficial  and  a  deep  branch;  the  former  turns  round  the  chin,  and  passing 
between  the  integument  and  Depressor  labii  inferioris,  supplies  both,  and  anasto- 
moses with  the  inferior  Labial.  The  deep  branch  passes  between  that  muscle  and 
the  bone,  supplies  the  lip;  anastomosing  with  the  inferior  labial  and  mental 
arteries. 

The  muscular  branches  are  distributed  to  the  internal  Pterygoid,  Masse  ter,  and 
Buccinator. 

The  Inferior  Labial  passes  beneath  the  Depressor  anguli  oris,  to  supply  the 
muscles  and  integument  of  the  lower  lip,  anastomosing  with  the  inferior  coronary 
and  sub-mental  branches  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental  artery. 

The  Inferior  Coronary y  is  derived  from  the  facial  artery  near  the  angle  of  the 
mouth;  it  passes  upwards  and  inwards  beneath  the  Depressor  anguli  oris,  and, 
penetrating  the  Orbicularis  muscle,  runs  in  a  tortuous  course  along  the  edge  of 
the  lower  lip  between  this  muscle  and  the  mucous  membrane,  inosculating  with 
the  artery  of  the  opposite  side.  This  artery  supplies  the  labial  glands,  the  mucous 
membrane,  and  muscles  of  the  lower  lip;  and  anastomoses  with  the  inferior  labial, 
and  mental  branch  of  the  inferior  dental  artery. 

The  Superior  Coronary  is  larger,  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  course  along  the  edge  of  the  upper  lip,  lying  between 
the  mucous  membrane  and  the  Orbicularis,  and  anastomoses  with  the  artery  of  the 
opposite  side.  It  supplies  the  textures  of  the  upper  lip,  and  gives  off  in  its 
course  two  or  three  vessels  which  ascend  to  the  nose.  One,  named  the  artery  of 
the  septum,  ramifies  on  the  septum  of  the  nares  as  far  as  the  point  of  the  nose; 
another  supplies  the  ala  of  the  nose. 

The  Lateralis  Nasi  is  derived  from  the  facial,  as  this  vessel  is  ascending  along 
the  side  of  the  nose;  it  supplies  the  ala  and  dorsum  of  the  nose,  anastomosing 
with  its  feUow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  the  septum,  and 
the  infra-orbital. 

The  Angular  Artery  is  the  termination  of  the  trunk  of  the  facial;  it  ascends  to 
the  inner  angle  of  the  orbit,  accompanied  by  a  large  vein,  the  angular  ;  it  distri- 
butes some  branches  on  the  cheek  which  anastomose  with  the  infra-orbital,  and 
after  supplying  the  lachrymal  sac,  and  Orbicularis  muscle,  terminates  by  anasto- 
mosing with  the  nasal  branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facial  artery  are  very  numerous,  not  only  with  the 
vessel  of  the  opposite  side,  but  with  other  vessels  from  different  sources;  viz.,  with 
the  sub-lingual  branch  of  the  lingual,  with  the  mental  branch  of  the  inferior  dental 
as  it  emerges  from  the  dental  foramen,  with  the  ascending  pharyngeal  and  posterior 
palatine,  and  with  the  ophthalmic,  a  branch  of  the  internal  carotid;  it  also  inoscu- 
lates with  the  transverse  facial,  and  with  the  infra-orbital. 

Peculiarities.  The  facial  artery  not  unfrequently  arises  by  a  common  trunk  with  the  lin- 
gual. This  vessel  also  is  subject  to  some  variations  in  its  size,  and  in  the  extent  to  which 
it  supplies  the  face.  It  occasionally  terminates  as  the  submental,  and  not  unfrequently 
supplies  the  face  only  as  high  as  the  angle  of  the  mouth  or  nose.  The  deficiency  is  then 
supplied  by  enlargement  of  one  of  the  neighbouring  arteries. 
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Surgical  AncUomy,  The  passage  of  the  fiacial  artery  over  the  body  of  the  jaw  would  ap- 
pear to  afford  a  favourable  poeition  for  the  application  of  pressure  id  cases  of  hiuaorThage 
from  the  lips,  the  result  either  of  an  accidental  wound,  or  from  an  operation  ;  but  its  ap- 
plication is  useless,  on  account  of  the  free  communication  of  this  Teasel  with  its  feUow, 
and  with  numerous  branches  from  different  sources.  In  a  wound  involving  the  lip,  it  is 
better  to  seise  the  part  between  the  fingers  and  evert  it,  when  the  bleeding  veaael  maj  he 
at  once  secured  with  a  tenaculum.  In  order  to  prevent  hsmorrhaee  in  canon  of  exciaioo, 
or  in  the  removal  of  diseased  growths  from  the  part,  the  lip  should  be  compreased  oq  eaidi 
side  between  the  finger  and  thumb,  whilst  the  surgeon  excises  the  diseased  part.  Id  order 
to  stop  hcemorrhage  where  the  lip  has  been  divided  in  an  operation,  it  is  necessary  in  onitiDg 
the  edges  of  the  wound,  to  pass  the  sutures  through  the  cut  edges,  almost  as  deep  as  its 
muoous  surface ;  by  these  means,  not  only  are  the  cut  surfi^ces  more  neatlr  adifited  to 
each  other,  but  the  possibility  of  hiemorrhage  is  prevented  by  including  in  the  sutore  the 
divided  artery.  If  the  suture  is,  on  the  oontraiy,  passed  through  meraly  the  cutaneoos 
poi-tion  of  the  wound,  hsemorrhage  ooours  into  the  cavity  of  tne  mouth.  The  stodeot 
should,  lastly,  observe  the  relation  of  the  angular  artery  to  the  lachrymal  sac,  and  it  wiB 
be  seen  that,  as  the  vessel  passes  op  along  the  inner  margin  of  the  orbit,  it  asoeoda  on  its 
nasal  side.  In  operating  for  fistula  laohrymalia,  the  sac  should  always  be  opened  on  its 
outer  side,  in  order  that  this  vessel  should  be  avoided. 

The  Occipital  Artery  arises  from  the  posterior  part  of  the  external  osrotid, 
opposite  the  facial,  near  the  lower  margin  of  the  Digastric  muscle.  At  its  cn^ghi, 
it  is  covered  by  the  posterior  belly  of  the  Digastric  and  Stylo-hyoid  muscleey  and 
part  of  the  parotid  gland,  the  hypo-glossal  nerve  winding  around  it  frcmi  behind 
forwards;  higher  up,  it  passes  across  the  internal  carotid  artery,  the  internal  jugular 
vein,  and  the  pneumogastric  and  spinal  accessory  nerves;  it  then  ascends  to  the 
interval  between  the  transverse  process  of  the  atlas,  and  the  mastoid  proeess  cf 
the  temporal  bone,  passes  horizontally  backwards,  grooving  the  surface  of  the  latter 
bone,  being  covered  by  the  Stemo-mastoid,  Spienius,  Digastric,  and  Trachelo- 
mastoid  muscles,  resting  upon  the  Complexus,  Superior  oblique,  and  Rectos  pos- 
ticus major  muscles;  it  then  passes  vertically  upwards,  piercing  the  cranial  at- 
tachment of  the  Trapezius,  and  ascends  in  a  tortuous  course  on  the  occiput  as 
high  as  the  vertex,  where  it  divides  into  numerous  branches. 

The  branches  given  off  fix)m  this  vessel  are. 

Muscular.  Inferior  meningeal. 

Auricular.  Arteria  princeps  cervicis. 

The  Muscular  Branches  supply  the  Digastric,  Stylo-hyoid,  Stemo-mastoid, 
Spienius,  and  Trachelo-mastold  muscles.  The  branch  distributed  to  the  Stemo- 
mastoid  is  of  a  large  size. 

The  Auricular  Branch  supplies  the  back  part  of  the  concha. 

The  Meningeal  Branchy  ascends  with  the  internal  jugular  vein,  and  enters  the 
skull  through  the  foramen  lacerum  posterius,  to  supply  the  dura  mater  it  the 
posterior  fossa. 

The  Arteria  Princeps  Cervicis  (fig.  194),  is  a  large  vessel  which  descends  along 
the  back  part  of  the  neck,  and  divides  into  a  superficial  and  deep  branch.  The 
former  runs  beneath  the  Spienius,  giving  off  branches  which  perforate  that  muscle 
to  supply  the  Trapezius,  anastomosing  with  the  superficial  cervical  artery;  the 
latter  passes  beneath  the  Complexus,  between  it  and  the  Semi-spinalis  colli,  and 
anastomoses  with  the  vertebral,  and  deep  cervical  branch  of  the  superior  inter- 
coHtal.  The  anastomosis  between  this  vessel  and  the  profunda  cervicis  serves 
mainly  to  establish  the  collateral  circulation  after  ligature  of  the  carotid  or 
subclavian  artery. 

The  cranial  branches  of  the  occipital  artery  are  distributed  upon  the  occiput; 
they  are  very  tortuous,  and  lie  between  the  integument  and  Occipito-fronUdis, 
anastomosing  with  their  fellows  of  the  opposite  side,  the  posterior  auricular,  and 
temporal  arteries.  They  supply  the  posterior  part  of  the  Occipito-fix)n talis  muscle, 
the  integument,  pericranium,  and  one  or  two  branches  occasionally  pass  through  the 
parietal  or  mastoid  foramina,  to  supply  the  dura  mater. 

The  Posterior  Auricular  Artery  (fig.  191)  is  a  small  vessel,  which  arises 
from  the  external  carotid,  above  the  Digastric  and  Stylo-hyoid  muscles,  opposite 
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the  apex  of  the  styloid  process.  It  ascends,  under  cover  of  the  parotid  gland,  to 
the  groove  between  the  cartilage  of  the  ear  and  the  mastoid  process,  immediately 
above  which  it  divides  into  two  branches,  an  anterior,  which  passes  forwards  to 
anastomose  with  the  posterior  division  of  the  temporal,  and  a  posterior,  which 
communicates  with  the  occipital.  Just  before  arriving  at  the  mastoid  process, 
this  artery  is  crossed  by  the  portio  dura,  and  has  beneath  it  the  spinal  accessory 
nerve. 

Besides  several  small  branches  to  the  Digastric,  Stylo-hyoid,  and  Stemo-mas- 
toid  muscles,  and  to  the  parotid  gland,  this  vessel  gives  off  two  branches. 

Stylo-mastoid.  Auricular. 

The  Stylo-mastoid  Branch  enters  the  stylo-mastoid  foramen,  and  supplies  the 
tympanum,  mastoid  cells,  and  semi-circular  canals.  In  the  young  subject,  a 
branch  from  this  vessel  forms,  with  the  tympanic  branch  from  the  internal 
maxillary,  a  delicate  vascular  circle,  which  surrounds  the  auditory  meatus,  and 
from  which  delicate  vessels  ramify  on  the  membrana  tympani. 

The  Auricular  Branch  is  distributed  to  the  posterior  part  of  the  cartilage 
of  the  ear,  upon  which  it  minutely  ramifies,  some  branches  curving  round  its 
margin,  others  perforating  the  fibro-cartilage,  to  supply  its  anterior  surface. 

The  Ascending  Pharyngeal  Artery  (fig.  194),  the  smallest  branch  of  the 
external  carotid,  is  a  long  slender  vessel,  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  the  external  carotid  and  Stylo-pharyngeus  muscle.  It  arises 
from  the  posterior  part  of  the  external  carotid,  and  ascends  the  neck  to  the  under 
surface  of  the  base  of  the  skull.  It  lies  upon  the  Rectus  capitis  anticus  major, 
between  the  internal  carotid,  and  the  outer  wall  of  the  pharynx.  Its  branches 
may  be  subdivided  into  three  sets:  I.  Those  directed  outwards  to  supply 
muscles  and  nerves.  2.  Those  directed  inwards  to  the  pharynx.  3.  Meningeal 
branches. 

External.  Pharyngeal. 

Meningeal. 

The  External  Branches  are  numerous  small  vessels,  which  supply  the  Recti 
antici  muscles,  the  sympathetic,  lingual,  and  pneumogafitric  nerves,  and  the 
lymphatic  glands  of  the  neck,  anastomosing  with  the  ascending  cervical  branch 
of  the  subclavian  artery. 

The  Pharyngeal  Branches  are  three  or  four  in  number.  Two  of  these  descend 
to  supply  the  Middle  and  Inferior  constrictors  and  the  Stylo-pharyngeus,  ramifying 
in  their  substance  and  in  the  mucous  membrane  lining  them.  The  largest  of  the 
pharyngeal  branches  passes  inwards,  running  upon  the  Superior  constrictor,  and 
sending  ramifications  to  the  soft  palate.  Eustachian  tube,  and  tonsil,  taking  the 
place  of  the  ascending  palatine  branch  of  the  facial  artery,  when  that  vessel  is 
of  small  size. 

The  Meningeal  Branches  consist  of  several  small  vessels,  which  pass  through 
foramina  in  the  base  of  the  skull,  to  supply  the  dura  mater.  One,  the  posterior 
meningeal,  enters  the  cranium  through  the  foramen  lacerum  posterius  with  the 
internal  jugular  vein.  A  second  passes  through  the  foramen  lacerum  basis  cranii; 
and  occasionally  a  third  through  the  anterior  condyloid  foramen.  They  are  all 
distributed  to  the  dura  mater. 

The  Temporal  Artery  (fig.  191),  the  smaller  of  the  two  terminal  branches 
of  the  external  carotid,  appears,  from  its  direction,  to  be  the  continuation  of  that 
vessel.  It  coinmences  in  the  substance  of  the  parotid  gland,  in  the  interspace 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external  meatus;  cross- 
ing over  the  root  of  the  Zygoma,  immediately  beneath  the  integument,  it  divides 
about  two  inches  above  the  zygomatic  arch  into  two  branches,  an  anterior  and  a 
posterior. 

The  Anterior  Temporal  inclines  forwards  over  the  forehead,  supplying  the 
muscles,  integument,  and  pericranium  in  this  region,  and  anastomoses  with  the 
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supra-orbital  and  frontal  arteries,  its  branches  being  directed  from  before  back- 
wards. 

The  Posterior  Temporal,  larger  than  the  anterior,  curves  upwards  and  back- 
wards along  the  side  of  the  head,  lying  above  the  temporal  fascia,  and  inosculates 
with  its  fellow  of  the  opposite  side,  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  is  covered  by  the  Attrahens 
aurem  muscle,  and  by  a  dense  fascia  given  off  from  the  parotid  gland;  it  is  also 
usually  crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the  facial 
nerve.  Besides  some  twigs  to  the  parotid  gland,  the  articulation  of  the  jaw,  and 
to  the  Masseter  muscle,  its  branches  are  the 

Transverse  facial.  Middle  temporal. 

Anterior  auricular. 

The  Transverse  Facial  is  given  off  from  the  temporal  before  that  vessel  quits 
the  parotid  gland;  running  forwards  through  its  substance,  it  passes  transversely 
across  the  face,  between  Stenon's  duct  and  the  lower  border  of  the  zygoma,  and 
divides  on  the  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  the  Masseter  muscle,  and  the  integument,  anastomosing  with  the  facial 
and  infra-orbital  arteries.  This  vessel  rests  on  the  Masseter,  and  is  accom- 
panied by  one  or  two  branches  of  the  facial  nerve. 

The  Middle  Temporal  Artery  arises  immediately  above  the  zygomatic  arch,  and 
perforating  the  temporal  fascia,  supplies  the  Temporal  muscle,  anastomosing  with 
the  deep  temporal  branches  of  the  internal  maxillary.  It  occasionally  gives  off 
an  orbital  branch,  which  runs  along  the  upper  border  of  the  zygoma,  between  the 
two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit;  it  supplies  the 
Orbicularis,  and  anastomoses  with  the  lachrymal  and  palpebral  branches  of  the 
ophthalmic  artery. 

The  Anterior  Auricular  Branches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  anastomosing  with  branches 
of  the  posterior  auricular. 

Surgical  Anatomy,  It  occasionally  happens  that  the  surgeon  is  called  upon  to  perform 
the  operation  of  arteriotomy  upon  this  vessel  in  cases  of  innammation  of  toe  eye  or  brain. 
Under  these  circumstances,  the  anterior  branch  is  the  one  usually  selected.  If  the  student 
will  consider  the  relations  of  the  trunk  of  this  vessel  with  the  surrounding  structures,  as 
it  crosses  the  zygomatic  arch,  he  will  observe  that  it  is  covered  bv  a  thick  and  dense  fascia, 
crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the  facial  and  temporo- 
aurioular  nerves.  Bleeding  should  not  be  performed  in  this  situation,  as  considerable  diffi- 
culty may  arise  from  the  dense  fascia  covering  this  vessel  preventing  a  free  flow  of  blood, 
and  considerable  pressiure  is  requisite  afterwaids  to  repress  it.  Again,  a  varicose  aneiurism 
may  be  formed  by  the  accidental  opening  of  one  of  the  veins  covering  it;  or  severe 
neuralgic  pain  may  arise  from  the  operation  implicating  one  of  the  nervous  filaments 
which  accompanv  the  artery. 

The  anterior  oranch,  is.  on  the  contrary,  subcutaneous,  is  a  large  vessel,  and  as  readily 
compressed  as  any  other  portion  of  the  artery ;  it  should  consequently  always  be  selected 
for  tne  operation. 

The  Internal  Maxillary,  the  larger  of  the  two  terminal  branches  of  the 
external  carotid,  passes  inwards,  at  right  angles  from  that  vessel,  behind  the  neck 
of  the  lower  jaw,  to  supply  the  deep  structures  of  the  face.  At  its  origin,  it  is 
imbedded  in  the  substance  of  the  parotid  gland,  being  on  a  level  with  the  lower 
extremity  of  the  lobe  of  the  ear. 

In  the  first  part  of  its  course  (maxillary  portion),  the  artery  passes  horizon- 
tally forwards  and  inwards,  between  the  ramus  of  the  jaw,  and  the  internal 
lateral  ligament.  The  artery  here  lies  parallel  with  the  auricular  nerve;  it 
crosses  the  inferior  dental  nerve,  and  lies  beneath  the  narrow  portion  of  the 
External  pterygoid  muscle. 

In  the  second  part  of  its  course  (pterygoid  portion),  it  ascends  obliquely  for- 
wards and  upwards  upon  the  outer  surface  of  the  External  pterygoid  muscle,  being 
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In  the  third  part  of  its  course  (spheno-igaxillary  portion),  it  approaches  the 
superior  maxillary  bone,  croseee  the  interval  between  the  two  heads  of  tbe  Exter- 
nal pWrygoid,  and  entera  the  Bpheno-maxillary  fossa,  where  it  Ilea  in  relation 
with  Meckel's  ganglion,  and  gives  off  its  terminal  branches. 

PeadiarUiti.  Occasianallj,  this  arterv  passes  between  the  two  Pterygoid  muscles.  The 
veesel  in  this  case  passes  forwards  to  the  interval  between  the  two  heads  of  the  External 
ptervgoid,  in  order  to  reach  the  maxillary  bone.  Sometimes,  the  vessel  escapes  from  be- 
neam  the  External  pterygoid  bj  perforating  the  middle  of  tbjs  muscle. 

191. — The  Internal  HaxUlary  Artery,  and  its  Branches. 


The  branches  of  this  vessel  may  be  divided  into  three  groups,  correspoudiug 
with  its  three  divisions. 

Branches  from  trp.  Maxillart  Portion. 

Tympanic.  Small  meningeal. 

Middle  meningeal.  Inferior  dental. 

The  Tympanic  Branch  passes  upwards  behind  the  articulation  of  the  lower 
jaw,  enters  the  tympanum  through  the  fissura  Glascri,  supplies  the  Laxator  tym- 
pani,  and  ramifies  upon  the  membrana  tympani,  anastomosing  with  the  stylo- 
mastoid and  Vidian  arteries. 

The  Middle  Meningtal  is  tlie  largest  of  the  branches  which  supply  the  dura 
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mater.  It  arises  from  the  internal  maxiliarj  between  the  internal  lateral  ligament, 
and  the  neck  of  the  jaw,  and  ascends  vertically  upwards  to  the  foramen  spinosum 
in  the  spinous  process  of  the  sphenoid  bone.  On  entering  the  cranium,  it  divides 
into  two  branches,  an  anterior,  and  a  posterior.  The  anterior  branch,  the  larger, 
crosses  the  great  ala  of  the  sphenoid,  and  reaches  the  groove,  or  canal,  in  the  an- 
terior inferior  angle  of  the  parietal  bone;  it  then  divides  into  branches  which 
spread  out  between  the  dura  mater  and  internal  surface  of  the  cranium,  some 
passing  upwards  over  the  parietal  bone  as  far  as  the  vertex,  and  others  backwards 
to  the  occipital  bone.  The  posterior  branch  crosses  the  squamous  portion  of  the 
temporal,  and  on  the  inner  surface  of  the  parietal  bone  divides  into  branches  which 
supply  the  posterior  part  of  the  dura  mater  and  cranium.  The  branches  of  this 
vessel  are  distributed  to  the  dura  mater,  but  chiefly  to  the  lK)nes;  they  anastomose 
with  the  arteries  of  the  opposite  side,  and  with  the  anterior  and  posterior 
meningeal. 

The  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  colla- 
teral branches:  i.  Numerous  small  vessels  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  the  facial  nerve,  which 
enters  the  hiatus  Fallopii,  supplies  the  facial  nerve,  and  anastomoses  with  the  stylo- 
mastoid branch  of  the  occipital  artery.  3.  Orbital  branches,  which  pass  through 
the  sphenoidal  fissure,  or  through  separate  canals  in  the  great  wing  of  the  sphe- 
noid, to  anastomose  with  the  lachrymal  or  other  branches  of  the  ophthalmic  artery. 
4.  Temporal  branches,  which  pass  through  foramina  in  the  great  wing  of  the 
sphenoid,  and  anastomose  in  the  temporal  fossa  with  the  deep  temporal  arteries. 

The  Small  Meningeal  is  sometimes  derived  from  the  preceding.  It  enters  the 
skull  through  the  foramen  ovale,  and  supplies  the  Casserian  ganglion  and  dura 
mater.  Before  entering  the  cranium,  it  gives  off  a  branch  to  the  nasal  fossa  and 
soft  palate. 

The  Inferior  Dental  descends  with  the  dental  nerve,  to  the  foramen  on  the 
inner  side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  the  sub- 
stance of  the  bone,  accompanied  by  the  nerve,  and  opposite  the  bicuspid  tooth  di- 
vides into  two  branches,  an  incisor,  which  is  continued  forwards  beneath  the  incisor 
teeth  as  far  as  the  symphysis,  where  it  anastomoses  with  the  artery  of  the  opposite 
side;  the  other,  the  mental,  escapes  with  the  nerve  at  the  mental  foramen,  supplies 
the  structures  composing  the  chin,  and  anastomoses  with  the  submental,  inferior 
labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the  foramen,  it 
gives  off  a  mylo-hyoid  branch,  which  runs  in  the  mylo-hyoid  groove,  and  ramifies 
on  the  under  surface  of  the  Mylo-hyoid  muscle.  The  dental  and  incisor  arteries 
during  their  course  through  the  substance  of  the  bone,  give  off  a  few  twigs  which 
are  lost  in  the  diploe,  and  a  series  of  branches  which  correspond  in  number  to  the 
roots  of  the  teeth;  these  enter  the  minute  apertures  at  the  extremities  of  the 
fangs,  and  ascend  to  supply  the  pulp  of  the  teeth. 

Branches  of  the  Second,  or  Pterygoid  Portion. 

Deep  temporal.  Masseteric. 

Pterygoid.  Buccal. 

These  branches  are  distributed,  as  their  names  imply,  to  the  muscles  in  the 
maxillary  region. 

The  Deep  Temporal  Branches,  two  in  number,  anterior,  and  posterior,  each 
occupy  that  part  of  the  temporal  fossa  indicated  by  its  name.  Ascending  between 
the  Temporal  muscle  and  pericranium,  they  supply  that  muscle,  and  anastomose 
with  the  other  temporal  arteries.  The  anterior  branch  communicating  with  the 
lachrymal  through  small  branches  which  perforate  the  malar  bone. 

The  Pterygoid  Branches,  irregular  in  their  number  and  origin,  supply  the 
Pterygoid  muscles. 

The  Masseteric  is  a  small  branch  which  passes  outwards  above  the  sigmoid 
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notch  of  the  lower  jaw,  to  the  deep  surface  of  the  Masseter.  It  supplies  that 
muscle,  and  anastomoses  with  the  masseteric  branches  of  the  facial  and  transverse 
facial  arteries. 

The  Buccal  is  a  small  branch  which  runs  obliquely  forwards  between  the  Inter- 
nal pterygoid,  and  the  ramus  of  the  jaw,  to  the  outer  surface  of  the  Buccinator, 
to  which  it  is  distributed,  anastomosing  with  branches  of  the  facial  artery. 

Branches  of  the  Third,  or  Spheno-maxillart  Portion. 

Alveolar.  Vidian. 

Infra-orbital.  Pterygo-palatine. 

Posterior  or  Descending  palatine.  Nasal  or  Spheno-palatine. 

The  Alveolar  is  given  off  from  the  internal  maxillary  by  a  common  branch 
with  the  infra-orbital,  and  just  as  the  trunk  of  the  vessel  is  passing  into  the 
spheno-maxillary  fossa.  Descending  upon  the  tuberosity  of  the  superior  maxillary 
bone,  it  divides  into  numerous  branches;  one,  the  superior  dental,  larger  than  the 
rest,  supplies  the  molar  and  bicuspid  teeth;  its  branches  entering  the  foramina  in 
the  alveolar  process,  some  branches  pierce  the  bone  to  supply  the  lining  of  the 
antrum,  and  others  are  continued  forwards  on  the  alveolar  process  to  supply  the 
gums. 

The  Infra-orbital  appears,  from  its  direction,  to  be  the  continuation  of  the  trunk 
of  the  internal  maxillary.  It  arises  from  that  vessel  by  a  common  trunk  with  the 
preceding  branch,  and  runs  along  the  infra-orbital  canal  with  the  superior  maxillary 
nerve,  emerging  upon  the  face  at  the  infra-orbital  foramen,  beneath  the  Levator 
labii  Buperioris.  Whilst  contained  in  the  canal,  it  gives  off  branches  which  ascend 
into  the  orbit,  and  supply  the  Inferior  rectus,  and  Inferior  oblique  muscles,  and 
the  lachrymal  gland.  Other  branches  descend  through  canals  in  the  bone,  to 
supply  the  mucous  membrane  of  the  antrum,  and  the  front  teeth  of  the  upper  jaw. 
On  the  face,  it  supplies  the  lachrymal  sac,  and  inner  angle  of  the  orbit,  anasto- 
mosing with  the  facial  and  nasal  branch  of  the  ophthalmic  arteries;  and  other 
branches  descend  beneath  the  elevator  of  the  upper  lip,  and  anastomose  with  the 
transverse  facial  and  buccal  branches. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  contained  in  the  spheno-maxillary  fossa. 

The  Descending  Palatine  passes  down  along  the  posterior  palatine  canal  with  the 
posterior  palatine  branches  of  Meckel's  ganglion,  and  emerging  from  the  posterior 
palatine  foramen,  runs  forwards  in  a  groove  on  the  inner  side  of  the  alveolar  bor- 
der of  the  hard  palate,  to  be  distributed  to  the  gums,  the  mucous  membrane  of  the 
hard  palate,  and  palatine  glands.  Whilst  it  is  contained  in  the  palatine  canal,  it 
gives  off  branches,  which  descend  in  the  accessory  palatine  canals  to  supply  the 
soft  palate,  anastomosing  with  the  ascending  palatine  artery;  and  anteriorly  it  ter- 
minates in  a  small  vessel,  which  ascends  in  the  anterior  palatine  canal,  and  anasto- 
moses with  the  artery  of  the  septum,  a  branch  of  the  spheno-palatine. 

The  Vidian  Branch  passes  backwards  along  the  Vidian  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upper  part  of  the  pharynx  and  £u8tachian  tube, 
sending  a  small  branch  into  the  tympanum. 

The  Pterygo-PaUuine  is  also  a  very  small  branch,  which  passes  backwards 
through  the  pterygo-palatine  canal  with  the  pharyngeal  nerve,  and  is  distributed 
to  the  upper  part  of  the  pharynx  and  Eustachian  tube. 

The  Nasal  or  Spheno- Palatine  passes  through  the  spheno-palatine  foramen 
into  the  cavity  of  the  nose,  at  the  back  part  of  the  superior  meatus,  and  divides 
into  two  branches;  one  internal,  the  artery  of  the  septum,  passes  obliquely  down- 
wards and  forwards  along  the  septum  nasi,  supplies  the  mucous  membrane,  and 
anastomoses  in  front  with  the  ascending  branch  of  the  descending  palatine.  The 
external  branches,  two  or  three  in  number,  supply  the  mucous  membrane  covering 
the  lateral  wall  of  the  nares,  the  antrum,  and  the  ethmoid  and  sphenoid  oeUk 
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The  Superior  Thyroid  Artery  (figs.  189  and  194),  is  the  first  branch  given 
off  from  the  external  carotid,  being  derived  from  that  vessel  just  below  the  greater 
coma  of  the  hyoid  bone.  At  its  commencement,  it  is  quite  superficial,  being 
covered  by  the  integument,  fasciae,  and  platjsma,  and  is  contained  in  the  triangu- 
lar space  bounded  by  the  Stemo-mastoid,  Digastric,  and  Omo-hyoid  muscles. 
After  ascending  upwards  and  inwards  for  a  short  distance,  it  curves  downwards 
and  forwards  in  an  arched  and  tortuous  manner  to  the  upper  part  of  the  thyroid 
gland,  passing  beneath  the  Omo-hyoid,  Stemo-hyoid,  and  Stemo-thyroid  muscles; 
and  distributes  numerous  branches  to  its  anterior  surface,  anastomosing  with  its 
fellow  of  the  opposite  side,  and  with  the  inferior  thyroid  arteries.  Besides  the 
arteries  distributed  to  the  muscles  and  substance  of  the  gland,  its  branches  are 
the  following. 

Hyoid. 

Superficial  descending  branch. 

Superior  laryngeal. 

Crico-thyroid. 

The  Hyoid  is  a  small  branch  which  runs  along  the  lower  border  of  the  os- 
hyoides,  beneath  the  Thyro-hyoid  muscle;  and,  after  supplying  the  muscles  con- 
nected to  that  bone,  forms  an  arch,  by  anastomosing  with  the  vessel  of  the  opposite 
side. 

The  Superficial  Descending  Branch  runs  downwards  and  outwards  across  the 
sheath  of  the  common  carotid  artery,  and  supplies  the  Stemo-mastoid  and  neigh- 
bouring muscles  and  integument.  It  is  of  importance  that  the  situation  of  this 
vessel  be  remembered,  in  the  operation  for  tying  the  common  carotid  artery. 

The  Superior  Laryngeal^  larger  than  either  of  the  preceding,  accompanies  the 
superior  laryngeal  nerve,  beneath  the  Thyro-hyoid  muscle;  it  pierces  the  thyro- 
hyoidean  membrane,  and  supplies  the  muscles,  mucous  membrane,  and  glands 
of  the  larynx  and  epiglottis,  anastomosing  with  the  branch  from  the  opposite 
side. 

The  Crico-thyroid  (Inferior  laryngeal)  is  a  small  branch  which  runs  trans- 
versely across  the  crico-th3rroid  membrane,  communicating  with  the  artery  of  the 
opposite  side.  The  position  of  this  vessel  should  be  remembered,  as  it  may  prove 
the  source  of  troublesome  haemorrhage  during  the  operation  of  laryngotomy. 

Surgical  Anaiomy,  The  superior  thyroid,  or  some  of  its  branches,  are  occasionally 
divided  in  cases  of  cut  throat,  giving  rise  to  considerable  hsemorrhage.  In  such  cases,  the 
artery  should  be  secured,  the  wound  being  enlarged  for  that  purpose,  if  necessary.  The 
operation  may  be  easily  performed,  the  position  of  the  artery  being  very  superficial,  and 
the  onlv  stniotures  of  importance  covering  it,  being  a  few  small  vems.  The  operation  of 
taring  the  superior  thyroia  artery,  in  bronchocele,  has  been  performed  in  numerous  instances 
with  partial  or  temporanr  success.  When,  however,  the  collateral  circulation  between  this 
vessel  with  the  artery  of  the  opposite  side,  and  with  the  inferior  thyroid  is  completely 
re-established,  the  tumour  usually  regains  its  former  size. 

The  Lingual  Artery  (fig.  194)  arises  from  the  external  carotid  between  the 
superior  thjrroid  and  facial;  it  runs  obliquely  upwards  and  inwards  to  the  greater 
comu  of  the  hyoid  bone,  then  passes  horizontally  forwards  parallel  with  the 
great  comu,  and,  ascending  perpendicularly  to  the  under  surface  of  the  tongue, 
turns  forwards  on  its  under  surface  as  far  as  the  tip  of  that  organ,  under  the  name 
of  the  ranine  artery. 

Relations.  Its  first,  or  oblique  portion,  is  superficial,  being  contained  in  the  tri- 
angular inter-muscular  space  already  described,  resting  upon  the  Middle  constrictor 
muscle  of  the  pharynx,  and  covered  in  by  the  Platysma  and  fascia  of  the  neck. 
Its  second,  or  horizontal  portion,  also  lies  upon  the  Middle  constrictor,  being  covered 
at  first  by  the  tendon  of  the  Digastric,  and  the  Stylo-hyoid  muscle,  and  afterwards 
by  the  Hyo-glossus,  the  latter  muscle  separating  it  from  the  hypoglossal  nerve.  Its 
third,  or  ascending  portion,  lies  between  the  Hyo-glossus  and  Genio-hyo-glossus 
muscles.     The  fourth,  or  terminal  part,  under  the  name  of  the  ranine,  runs  along 
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covered  iq  by  the  integument,  Platyema,  superficial  and  deep  fasciae;  ramifjing 
between  which,  are  branches  of  the  facial  and  Huperficial  cervical  nerves.  This 
space  contains  the  upper  part  of  the  common  carotid  artery,  which  bifurcates 
opposite  the  upper  border  of  the  thyroid  cartilage  into  the  exKmal  and  internal 
carotid.  These  vessels  are  concealed  from  view  by  the  anterior  margin  of  the 
S tern o- mastoid  muscle,  which  overlaps  them.  The  external  and  internal  carotids 
lie  side  by  side,  the  eiternal  being  the  most  anterior  of  the  two.  The  following 
branches  of  the  external  carotid  are  also  met  with  in  this  apace;  the  superior 
thyroid,  which  runs  forwards  aud  downwards;  the  lingual,  which  passes  directly 
forwards;  the  facial,  forwards  and  upwards;  the  occipital  is  directed  backwards; 
and  the  ascending  pharyngeal  runs  directly  upwards  on  the  inner  side  of  the 
internal  carotid.  The  veins  met  with  are,  the  internal  jugular  which  lies  on  the 
outer  side  of  the  common  and  internal  carotid  vessels,  and  veins  corresponding  to 
the  above  mentioned  branches  of  the  external  carotid,  viz.,  the  superior  and  middle 
thyroid,  the  lingual,  facial,  ascending  pharyngeal,  and  sometimes  the  occipital;  all 
of  which  accompany  their  corresponding  arteries,  and  terminate  in  the  internal 
jugular.  In  front  of  the  sheath  of  the  common  carotid  is  the  descendens  noni,  the 
hypo-glossal,  from  which  it  is  derived,  crossing  both  carotids  above,  curving  around 
the  occipital  artery  at  its  origin.  Within  the  sheath,  between  the  artery  and  vein, 
and  behind  both,  is  the  pneumogastric  nerve;  behind  the  sheath,  the  sympathetic. 
On  the  outer  aide  of  the  vessels  the  spinal  accessory  nerve  runs  for  a  short  distance 
before  it  pierces  the  Sterno- mastoid  muscle;  and  on  the  inner  side  of  the  internal 
carotid,  just  below  the  hyoid  bone,  may  be  seen  the  superior  laryngeal  nerve;  and 
still  naore  inferiorly,  the  external  laryngeal  nerve.  The  upper  part  of  the  larynx 
and  the  pharynx,  arc  also  found  in  the  front  part  of  this  space. 

The  Submaxillary  Triangle  corresponds  to  that  part  of  the  neck  immediately 
beneath  the  body  of  the  jaw.  It  ie  hounded  above,  by  the  lower  border  of  the 
body  of  the  jaw,  the  parotid  gland,  and  mastoid  process;  behind,  by  the  posterior 
belly  of  the  Digastric  and  Stylo-hyoid  muscles;  in  front,  by  the  middle  line  of  the 
neck.  The  floor  of  this  space  ia  formed  by  the  anterior  belly  of  the  Digastric, 
the  Mylo-hyoid,  and  Hyo-glossus  muscles;  and  it  is  covered  in  by  the  integument, 
Platysma,  superficial  and  deep  fascie;  ramifying  between  which,  are  branches  of 
the  facial  and  ascending  filaments  of  the  superficial  cervical  nerve.  This  space 
contains,  in  front,  the  submaxillary  gland,  imbedded  in  which,  are  the  facial 
artery  and  vein,  and  their  glandular  branches;  beneath  this  gland,  on  the  sur- 
face of  the  Mylo-hyoid  muscle,  are  the  submental  artery,  and  the  mylo-hyoid  artery 
and  nerve.  The  posterior  part  of  this  space  is  Beparat«d  from  the  anterior  part,  by 
the  stylo-maxillary  ligament,  it  contains  the  external  carotid  artery,  ascending 
deeply  in  the  substance  of  the  parotid  gland;  this  vessel  here  lies  in  front  of  and 
superficial  to  the  internal  carotid,  being  crossed  by  the  facial  nerve,  and  giving  off 
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directed  obliquely  across  the  space  from  the  Stemo-mastoid,  which  it  pierces,  to 
the  under  surface  of  the  Trapezius;  below,  it  is  crossed  by  the  ascending  branches 
of  the  same  plexus  and  transversalis  colli  artery  and  vein.  A  chain  of  lymphatic 
glands  is  also  found  running  along  the  posterior  border  of  the  Stemo-mastoid, 
from  the  mastoid  process  to  the  root  of  the  neck. 

The  Subclavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  posterior  belly  of  the  Omo-hyoid;  below,  by  the  clavicle;  its  base,  directed 
forwards,  being  formed  by  the  Stemo-mastoid.  The  size  of  this  space  varies 
according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the  Sterno- 
mastoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which  the  Omo- 
hyoid crosses  the  neck  above  the  clavicle.  The  height  also  of  this  space  varies 
much,  according  to  the  position  of  the  arm,  being  much  diminished  on  raising  the 
limb,  on  account  of  the  ascent  of  the  clavicle,  and  increased  on  drawing  the  arm 
downwards,  when  this  bone  is  consequently  depressed.  This  space  is  covered  in 
by  the  integument,  the  superficial  and  deep  fasciae,  and  crossed  by  the  descending 
branches  of  the  cervical  plexus.  Passing  across  it,  just  above  the  level  of  the 
clavicle,  is  the  third  portion  of  the  subclavian  artery,  which  curves  outwards  and 
downwards  from  the  outer  margin  of  the  Scalenus  anticus,  across  the  first  rib,  to 
the  axilla.  Sometimes  this  vessel  rises  as  high  as  an  inch  and  a  half  above  the 
clavicle,  or  to  any  point  intermediate  between  this  and  its  usual  level.  Occasion- 
ally it  passes  in  front  of  the  Scalenus  anticus,  or  pierces  the  fibres  of  this  muscle. 
The  subclavian  vein  lies  beneath  the  clavicle,  and  is  usually  not  seen  in  this 
space;  but  it  occasionally  rises  as  high  up  as  the  artery,  and  has  even  been  seen 
to  pass  with  that  vessel  behind  the  Scalenus  anticus.  The  brachial  plexus  of 
nerves  lies  above  the  artery,  and  in  close  contact  with  it.  Passing  transversely 
across  the  clavicular  margin  of  the  space  are  the  supra- scapular  vessels,  and 
traversing  its  upper  angle  in  the  same  direction,  the  transverse  cervical  vessels. 
The  external  jugular  vein  descends  vertically  downwards  behind  the  posterior 
border  of  the  Stemo-mastoid,  to  terminate  in  the  Subclavian;  it  receives  the  trans- 
verse cervical  and  supra-scapular  veins,  which  occasionally  form  a  plexus  in  front 
of  the  artery,  and  a  small  vein  which  crosses  the  clavicle  from  the  cephalic.  The 
small  nerve  to  the  Subclavius  also  crosses  this  space  about  its  centre. 

Internal  Cabotid  Artery. 

The  internal  carotid  artery  commences  at  the  bifurcation  of  the  common  carotid, 
opposite  the  upper  border  of  the  thyroid  cartilage,  and  ascends  perpendicularly 
upwards,  in  front  of  the  transverse  processes  of  the  three  upper  cervical  vertebras, 
to  the  carotid  foramen  in  the  petrous  portion  of  the  temporal  bone.  After  ascend- 
ing in  it  for  a  short  distance,  it  passes  forwards  and  inwards  through  the  carotid 
canal,  and  ascending  a  little  by  the  side  of  the  sella  Turcica,  curves  upwards  by 
the  anterior  clinoid  process,  where  it  pierces  the  dura  mater,  and  divides  into  its 
terminal  branches. 

This  vessel  supplies  the  anterior  part  of  the  brain,  the  eye,  and  its  appendages. 
Its  size  in  the  adult  is  equal  to  that  of  the  external  carotid;  in  the  child  it  is 
larger  than  that  vessel.  It  is  remarkable  for  the  number  of  curvatures  that  it 
presents  in  different  parts  of  its  course.  In  its  cervical  portion  it  occasionally 
presents  one  or  two  flexures  near  the  base  of  the  skull,  whilst  through  the  rest  of 
its  extent  it  describes  a  double  curvature,  which  resembles  the  italic  letter  / 
placed  horizontally  oj.  These  curvatures  most  probably  diminish  the  velocity  of 
the  current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  impediment  produced  by  friction.  In  considering  the 
course  and  relations  of  this  vessel,  it  may  be  conveniently  divided  into  four  por- 
tions, a  cervical,  petrous,  cavernous,  and  cerebral. 

Cervical  Portion.  This  portion  of  the  internal  carotid  at  its  commencement  is 
very  superficial,  being  contained  in  the  superior  carotid  triangle,  on  the  same 
level  but  behind  the  external  carotid,  overlapped  by  the  Stemo-mastoid,  and 
covered  by  the  Platysma,  deep  fascia,  and  integument;  it  then  passes  beneath  the 
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pftTotid  gland,  being  croseed  bj  the  tiTpo-gloBsal  nerve,  the  Digastric  and  Stj'Io- 
hjroid  muscles,  and  the  external  carotid  and  occipital  arteries.  Higher  up  it  is 
separated  from  the  external  carotid  by  the  Stylo-glosaus  and  Stylo-pharyngeuB 
muscles  and  the  glosso-pharyngeal  nerve.     It  is  in  relation,  posteriorly,  with  the 

194 — The  Interns]  Carotid  and  Vertebral  Arteries.    Right  Side. 


Rectus  anticuB  major,  the  superior  cervical  ganglion  of  the  sympathetic,  and 
Bdperior  laryngeal  nerve;  externally,  with  the  internal  jugular  vein,  and  pneu- 
mogaetric  nerve;  internally,  with  the  pharynx,  the  tonsil,  and  the  ascending 
pharyngeal  artery. 
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Petrous  Portion,  When  the  internal  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  temporal  bone  it  first  ascends  a  short  distance,  then  curres 
forwards  and  inwards,  and  again  ascends  as  it  leaves  the  canal  to  enter  the  cavity 
of  the  skull.  In  this  canal,  the  artery  lies  at  first  anterior  to  the  tympanum^ 
from  which  it  is  separated  by  a  thin  bony  lamella,  which  is  cribriform  in  the 
young  subject,  and  often  absorbed  in  old  age.  It  is  separated  from  the  bony  wall 
of  the  carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  fila- 
ments of  the  carotid  plexus. 

Cavernous  Portion.  The  internal  carotid  artery,  in  this  part  of  its  course, 
ascends  by  the  side  of  the  body  of  the  sphenoid  bone,  being  situated  on  the  inner 
wall  of  the  cavernous  sinus,  in  relation,  externally,  with  the  sixth  nerve,  and 
covered  by  the  lining  membrane  of  the  sinus.  The  third,  fourth,  and  ophthalmic 
nerves  are  placed  on  the  outer  wall  of  the  cavernous  sinus,  being  separated  from 
its  cavity  by  the  lining  membrane. 

Cerebral  Portion.  On  the  inner  side  of  the  anterior  clinoid  process  the  internal 
carotid  perforates  the  dura  mater,  and  is  received  into  a  sheath  of  the  arachnoid. 
This  portion  of  the  artery  is  on  the  outer  side  of  the  optic  nerve;  it  lies  at  the 
inner  extremity  of  the  fissure  of  Sylvius,  having  the  third  nerve  externally. 

Pecuiiarities,  The  length  of  the  internal  carotid  varies  according  to  the  length  of  the 
necl^  and  also  according  to  the  point  of  bifurcation  of  the  common  carotid.  Its  origin 
sometimes  takes  place  from  the  arch  of  the  aorta;  this  vessel,  in  such  rare  instances,  was 
placed  nearer  the  middle  line  of  the  neck  than  the  external  carotid,  as  far  upwards  as  the 
mrynx,  when  the  latter  vessel  crossed  the  internal  carotid.  The  course  of  the  vessel,  in- 
stead of  being  straight,  may  be  vet^  tortuous.  A  few  instances  are  recorded  in  which  this 
vessel  may  be  altogether  absent :  in  one  of  these  the  common  carotid  ascended  the  neck, 
and  gave  off  the  usual  branches  of  the  external  carotid ;  the  cranial  portion  of  the  vessel 
being  replaced  by  two  branches  of  the  internal  maxillary,  which  entered  the  skull  through 
the  foramen  rotundum  and  ovale,  and  joined  to  form  a  single  vessel 

Surgical  Anatomy,  The  cervical  part  of  the  internal  carotid  is  sometimes  wounded  by 
a  stab  or  gun-shot  wound  in  the  neck,  or  even  occasionally  by  a  stab  from  within  the 
mouth,  as  when  a  person  receives  a  thrust  from  the  end  of  a  parasol,  or  falls  down  with  a 
tobacco-pipe  in  his  mouth.  In  such  cases  a  hgature  should  be  applied  to  the  common 
carotid. 

The  branches  given  off  from  the  internal  carotid  are: 
From  Petrous  Portion     .     Tympanic. 

{Arteria  receptaculi. 
Anterior  meningeal. 
Ophthalmic. 
i  Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicatmg. 
Anterior  choroid. 

The  Cervical  Portion  of  the  internal  carotid  gives  off  no  branches. 

The  Tympanic  is  a  small  branch  which  enters  the  cavity  of  the  tympanum, 
through  a  minute  foramen  in  the  carotid  canal,  and  anastomoses  with  the  tym- 
panic branch  of  the  internal  maxillary,  and  stylo-mastoid  arteries. 

The  Arterite  receptaculi  are  numerous  small  vessels,  derived  from  the  carotid 
artery  in  the  cavernous  sinus;  they  supply  the  pituitary  body,  the  Casserian 
ganglion,  and  the  walls  of  the  cavernous  and  inferior  petrosal  sinuses.  One  of 
these  branches,  distributed  to  the  dura  mater,  is  called  the  anterior  meningeal;  it 
anastomoses  with  the  middle  meningeal. 

The  Ophthalmic  Aktery  arises  from  the  internal  carotid,  just  as  that  vessel 
is  emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid 
process,  and  enters  the  orbit  through  the  optic  foramen,  below  and  on  the  outer 
side,  of  the  optic  nerve.  It  then  crosses  above,  and  to  the  inner  side  of  this 
nerve,  to  the  inner  wall  of  the  orbit,  and,  passing  horizontally  forwards,  beneath 
the  lower  border  of  the  Superior  oblique  muscle,  to  the  inner  angle  of  the  eye, 
divides  into  two  terminal  branches,  the  frontal,  and  nasal. 
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Branehet.  The  branches  of  this  veasel  may  be  divided  into  an  orbital  group, 
which  are  distributed  to  the  orbit  and  surrounding  parts  ;  and  an  ocular  group, 
which  supply  the  muscles  and  globe  of  the  eye. 

19  j.— The  Ophthalmia  Artery  and  its  Branches,  the  Roof  of  the  Orbit  having  been 
removed. 


Orbital  Group.  Ocular  Group. 

Lachrymal.  Muscular. 

Supra>orbital.  Anterior  ciliary. 

Posterior  ethmoidal.  Short  ciliary. 

Anterior  ethmoidal.  Long  ciliary. 

Palpebral.  Arteria  centralis  retine. 

Frontal. 

Nasal. 
The  Lachrymal  is  the  firsts  and  one  of  the  largest  branches,  derived  from  the 
ophthalmic,  arising  close  to  the  optic  foramen,  and  not  unfrequently  from  that 
vessel  before  entering  the  orbit.  It  accompanies  the  lachrymal  nerve  along  the 
upper  border  of  the  External  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  Its  terminal  branches,  escaping  from  the  gland,  are  distributed  to  the 
upper  eyelid  and  conjunctiva,  anastomosing  with  the  palpebral  arteries.  The 
lachrymal  artery  gives  off  one  or  two  malar  branches  ;  one  of  which  passes 
through  B  foramen  in  the  malar  bone  to  reach  the  temporal  fossa  and 
anastomoses  with  the  deep  temporal  arteries.  The  other  appears  on  the  cheek, 
and  anastomoses  with  the  transverse  facial.  A  branch  is  also  sent  backwards, 
tiirough  the  sphenoidal  fissure,  to  the  dura  mater,  which  anastomoses  with  a 
branch  of  the  middle  meningeal  artery. 

Pectdiarititt.  The  lachrymal  artery  is  sometimes  derived  from   one  of  the  anterior 
branches  of  the  middle  meningeal  artery. 

The  Supra-orbital  artery,  the  largest  branch  of  the  ophthalmic,  arises  from  that 
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supra-orbital  and  frontal  arteries,  its  branches  being  directed  from  before  back- 
wards. 

The  Posterior  Temporal,  larger  than  the  anterior,  curves  upwards  and  back- 
wards along  the  side  of  the  head,  Ijing  above  the  temporal  fascia,  and  inosculates 
with  its  fellow  of  the  opposite  side,  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  is  covered  by  the  Attrahens 
aurem  muscle,  and  by  a  dense  fascia  given  off  from  the  parotid  gland;  it  is  also 
usually  crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the  facial 
nerve.  Besides  some  twigs  to  the  parotid  gland,  the  articulation  of  the  jaw,  and 
to  the  Masseter  muscle,  its  branches  are  the 

Transverse  facial.  Middle  temporal. 

Anterior  auricular. 

The  Transverse  Facial  is  given  off  from  the  temporal  before  that  vessel  quits 
the  parotid  gland;  running  forwards  through  its  substance,  it  passes  transversely 
across  the  face,  between  Stenon's  duct  and  the  lower  border  of  the  zygoma,  and 
divides  on  the  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  the  Masseter  muscle,  and  the  integument,  anastomosing  with  the  facial 
and  infra-orbital  arteries.  This  vessel  rests  on  the  Masseter,  and  is  accom- 
panied by  one  or  two  branches  of  the  facial  nerve. 

The  Middle  Temporal  Artery  arises  immediately  above  the  zygomatic  arch,  and 
perforating  the  temporal  fascia,  supplies  the  Temporal  muscle,  anastomosing  with 
the  deep  temporal  branches  of  the  internal  maxillary.  It  occasionally  gives  off 
an  orbital  branch,  which  runs  along  the  upper  border  of  the  zygoma,  between  the 
two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit;  it  supplies  the 
Orbicularis,  and  anastomoses  with  the  lachrymal  and  palpebral  branches  of  the 
ophthalmic  artery. 

The  Anterior  Auricular  Branches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  anastomosing  with  branches 
of  the  posterior  auricular. 

Surgical  Anatomy,  It  occasionally  happens  that  the  surgeon  is  called  upon  to  perform 
the  operation  of  arteriotomy  upon  this  vessel  in  cases  of  innammation  of  the  eye  or  brain. 
Under  these  circumstances,  the  anterior  branch  is  the  one  usually  selected.  If  the  student 
will  consider  the  relations  of  the  trunk  of  this  vessel  with  the  surrounding  structures,  as 
it  crosses  the  zygomatic  arch,  he  will  observe  that  it  is  covered  bv  a  thick  and  dense  fascia, 
crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the  facial  and  temporo- 
auricular  nerves.  Bleeding  should  not  be  performed  in  this  situation,  as  considerable  diffi- 
culty may  arise  from  the  dense  fascia  covering  this  vessel  preventing  a  free  flow  of  blood, 
and  considerable  pressure  is  requisite  afterwaitls  to  repress  it.  Again,  a  varicose  aneurism 
may  be  formed  by  the  accidental  opening  of  one  of  the  veins  covering  it;  or  severe 
neuralgic  pain  may  arise  from  the  operation  implicating  one  of  the  nervous  filaments 
which  accompany  the  artery. 

The  anterior  oranch,  is.  on  the  contrary,  subcutaneous,  is  a  large  vessel,  and  as  readily 
compressed  as  any  other  portion  of  the  artery ;  it  should  consequently  always  be  selected 
for  tne  operation. 

The  Internal  Maxillary,  the  larger  of  the  two  terminal  branches  of  the 
external  carotid,  passes  inwards,  at  right  angles  from  that  vessel,  behind  the  neck 
of  the  lower  jaw,  to  supply  the  deep  structures  of  the  face.  At  its  origin,  it  is 
imbedded  in  Uie  substance  of  the  parotid  gland,  being  on  a  level  with  the  lower 
extremity  of  the  lobe  of  the  ear. 

In  the  first  part  of  its  course  (maxillary  portion),  the  artery  passes  horizon- 
tally forwards  and  inwards,  between  the  ramus  of  the  jaw,  and  the  internal 
lateral  ligament.  The  artery  here  lies  parallel  with  the  auricular  nerve;  it 
crosses  the  inferior  dental  nerve,  and  lies  beneath  the  narrow  portion  of  the 
External  pterygoid  muscle. 

In  the  second  part  of  its  course  (pterygoid  portion),  it  ascends  obliquely  for- 
wards and  upwards  upon  the  outer  surface  of  the  External  pterygoid  muscle,  being 
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In  the  third  part  of  its  course  (spbeno-maxillarj  portion),  it  approaches  the 
superior  maxillary  bone,  crosses  the  interval  between  the  two  heads  of  the  Exter- 
nal pterygoid,  and  enters  the  spheno- maxillary  fossa,  where  it  lies  in  relation 
with  Meckel's  ganglion,  and  gives  off  its  terminal  branches. 

Feeuliaritia.  OccasioDally,  this  artery  paaaes  between  the  two  Pterygoid  muscles.  The 
vessel  in  this  case  passes  forwards  to  the  interval  between  the  two  heads  of  the  External 
pterygoid,  in  order  to  reach  the  maiillaty  bone.  Sometimes,  the  vessel  escapes  from  be- 
neatu  the  External  pterygoid  by  perforating  the  middle  of  this  muscle. 

191. — The  Internal  Maxillary  Artery,  and  its  Branches. 


The  branches  of  this  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divisions. 

Branches  from  the  Mazillabt  Portion. 

Tympanic.  .  Small  meningeal. 

Middle  meningeal.  Inferior  dental. 

The  Tympanic  Sranch  passes  upwards  behind  the  articulation  of  the  lower 
jaw,  enters  the  tympanum  through  the  fissura  Glaseri,  supplies  the  Laxator  tym- 
pani,  and  ramittcs  upon  the  mcmbrana  tympani,  anastomosing  with  the  stylo- 
mastoid and  Vidian  arteries. 

The  Middle  Meningeal  is  the  largest  of  the  branches  which  supply  the  dura 
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mater.  It  arises  from  the  internal  maxillary  between  the  internal  lateral  ligament, 
and  the  neck  of  the  jaw,  and  ascends  vertically  upwards  to  the  foramen  spinoBum 
in  the  spinous  process  of  the  sphenoid  bone.  On  entering  the  cranium,  it  divides 
into  two  branches,  an  anterior,  and  a  posterior.  The  anterior  branch,  the  larger, 
crosses  the  great  ala  of  the  sphenoid,  and  reaches  the  groove,  or  canal,  in  the  an- 
terior inferior  angle  of  the  parietal  bone;  it  then  divides  into  branches  which 
spread  out  between  the  dura  mater  and  internal  surface  of  the  cranium,  some 
passing  upwards  over  the  parietal  bone  as  far  as  the  vertex,  and  others  backwards 
to  the  occipital  bone.  The  posterior  branch  crosses  the  squamous  portion  of  the 
temporal,  and  on  the  inner  surface  of  the  parietal  bone  divides  into  branches  which 
supply  the  posterior  part  of  the  dura  mater  and  cranium.  The  branches  of  this 
vessel  are  distributed  to  the  dura  mater,  but  chiefly  to  the  l)ones;  they  anastomose 
with  the  arteries  of  the  opposite  side,  and  with  the  anterior  and  posterior 
meningeal. 

The  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  colla- 
teral branches:  i.  Numerous  small  vessels  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  the  facial  nerve,  which 
enters  the  hiatus  Fallopii,  supplies  the  facial  nerve,  and  anastomoses  with  the  stylo- 
mastoid branch  of  the  occipital  artery.  3.  Orbital  branches,  which  pass  through 
the  sphenoidal  fissure,  or  through  separate  canals  in  the  great  wing  of  the  sphe- 
noid, to  anastomose  with  the  lachrymal  or  other  branches  of  the  ophthalmic  artery. 
4.  Temporal  branches,  which  pass  through  foramina  in  the  great  wing  of  the 
sphenoid,  and  anastomose  in  the  temporal  fossa  with  the  deep  temporal  arteries. 

The  Small  Meningeal  is  sometimes  derived  from  the  preceding.  It  enters  the 
skull  through  the  foramen  ovale,  and  supplies  the  Casserian  ganglion  and  dura 
mater.  Before  entering  the  cranium,  it  gives  off  a  branch  to  the  nasal  fossa  and 
soft  palate. 

The  Inferior  Dental  descends  with  the  dental  nerve,  to  the  foramen  on  the 
inner  side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  the  sub- 
stance of  the  bone,  accompanied  by  the  nerve,  and  opposite  the  bicuspid  tooth  di- 
vides into  two  branches,  an  incisor,  which  is  continued  forwards  beneath  the  incisor 
teeth  as  far  as  the  symphysis,  where  it  anastomoses  with  the  artery  of  the  opposite 
side;  the  other,  the  mental,  escapes  with  the  nerve  at  the  mental  foramen,  supplies 
the  structures  composing  the  chin,  and  anastomoses  with  the  submental,  inferior 
labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the  foramen,  it 
gives  off  a  mylo-hyoid  branch,  which  runs  in  the  mylo-hyoid  groove,  and  ramifies 
on  the  under  surface  of  the  Mylo-hyoid  muscle.  The  dental  and  incisor  arteries 
during  their  course  through  the  substance  of  the  bone,  give  off  a  few  twigs  which 
are  lost  in  the  diploe,  and  a  series  of  branches  which  correspond  in  number  to  the 
roots  of  the  teeth;  these  enter  the  minute  apertures  at  the  extremities  of  the 
fangs,  and  ascend  to  supply  the  pulp  of  the  teeth. 

Branches  of  the  Second,  or  Pterygoid  Portion. 

Deep  temporal.  Masseteric. 

Pterygoid.  Buccal. 

These  branches  are  distributed,  as  their  names  imply,  to  the  muscles  in  the 
maxillary  region. 

The  Deep  Temporal  BrancheSy  two  in  number,  anterior,  and  posterior,  each 
occupy  that  part  of  the  temporal  fossa  indicated  by  its  name.  Ascending  between 
the  Temporal  muscle  and  pericranium,  they  supply  that  muscle,  and  anastomose 
with  the  other  temporal  arteries.  The  anterior  branch  communicating  with  the 
lachrymal  through  small  branches  which  perforate  the  malar  bone. 

The  Pterygoid  Branches^  irregular  in  their  number  and  origin,  supply  the 
Pterygoid  muscles. 

The  Masseteric  is  a  small  branch  which  passes  outwards  above  the  sigmoid 
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In  order  to  facilitate  the  description  of  these  vessels,  more  especially  in  a  sur- 
gical point  of  view,  each  subclavian  artery  has  been  divided  into  three  parts. 
The  first  portion,  on  the  right  side,  ascends  obliquely  outwards,  from  the  origin  of 
the  vessel  to  the  inner  border  of  the  Scalenus  anticus.  On  the  left  side,  it  ascends 
perpendicularly  to  the  inner  border  of  this  muscle.  The  second  part  passes  out- 
wards, behind  the  Scalenus  anticus;  and  the  third  part  passes  from  the  outer  mar- 
gin of  this  muscle,  beneath  the  clavicle,  to  the  lower  border  of  the  first  rib,  where 
it  becomes  the  axillary  artery.  The  first  portions  of  these  two  vessels  differ  so 
much  in  their  course,  and  in  their  relation  with  neighbouring  parts,  that  they  will 
be  described  separately.  The  second  and  third  parts  are  precisely  alike  on  both 
sides. 

F1B8T  Part  op  the  Right  Subclavian  Artery  (figs.  188, 189). 

It  arises  from  the  arteria  innominata,  opposite  the  right  stemo-clavicular  arti- 
culation, passes  upwards  and  outwards  across  the  root  of  the  neck,  and  terminates 
at  the  inner  margin  of  the  Scalenus  anticus  muscle.  In  this  part  of  its  course,  it 
ascends  a  little  above  the  clavicle,  the  extent  to  which  it  does  so  varying  in  differ- 
ent cases.  It  is  covered,  in  fronts  by  the  integument,  superficial  and  deep  fasciae, 
Platysma,  the  clavicular  origin  of  the  Stemo-mastoid,  the  Stemo-hyoid  and  Sterno- 
thyroid muscles,  and  another  layer  of  the  deep  fascia.  It  is  crossed  by  the  internal 
jugular  and  vertebral  veins,  and  by  the  pneumogastric,  the  cardiac  branches  of 
the  sympathetic,  and  phrenic  nerves.  Beneath,  the  artery  is  invested  by  the 
pleura,  and  behind^  it  is  separated  by  a  cellular  interval  from  the  Longus  colli, 
the  transverse  process  of  the  seventh  cervical  vertebra,  and  the  sympathetic;  the 
recurrent  laryngeal  nerve  winding  around  the  lower  and  back  part  of  this  vessel. 
The  subclavian  vein  lies  below  the  subclavian  artery,  immediately  behind  the 
clavicle. 

Plan  of  Relations  op  First  Portion  op  Right  Subclavian  Artery. 

Infrofii, 
Integument,  superndal  and  deep  fascisa. 
Platysma. 

Clavicular  origin  of  Stemo-mastoid. 
Stemo-hyoid  and  Stemo-thyroid. 
Internal  jugular  and  vertebral  veins. 
Pneumogastrio,  cardiac,  and  phrenic  nerves. 

Riffht 
Suborn  vi  an  \  Beneath, 

Artery.       y  Pleura. 

First  portion' 

Behind, 
Recurrent  laryngeal  nerve. 
Sympaihetia 
Longus  colli. 
Transverse  process  of  seventh  cervical  vertebra. 

First  Part  op  the  Lept  Subclavian  Artery  (fig.  187). 

It  arises  from  the  end  of  the  transverse  portion  of  the  arch  of  the  aorta,  oppo- 
site the  second  dorsal  vertebra,  and  ascends  to  the  inner  margin  of  the  first  rib, 
behind  the  insertion  of  the  Scalenus  anticus  muscle.  This  vessel  is,  therefore, 
longer  than  the  right,  situated  more  deeply  in  the  cavity  of  the  chest,  and 
directed  almost  vertically  upwards,  instead  of  arching  outwards  like  the  vessel  of 
the  opposite  side. 

It  is  in  relation,  in  fronty  with  the  pleura,  the  left  lung,  the  pneumogastric, 
phrenic,  and  cardiac  nerves,  which  lie  parallel  with  it,  the  left  carotid  artery,  left 
internal  jugular  and  innominate  veins,  and  is  oovfii^edl^y^  SlV^o-tbyroid,  Stemo- 
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hjoid,  and  Stemo-mastoid  muscles;  behind^  with  the  oesophagus,  thoracic  duct, 
inferior  cervical  ganglion  of  the  ^rmpathetic,  Longus  colli,  and  vertebral  column. 
To  its  inner  side  is  the  oesophagus,  trachea,  and  thoracic  duct;  to  its  outer  nde^ 
the  pleura. 

Plan  op  Relations  of  Fibst  Portion  of  Left  Subclavian  Abtert. 

Infroni, 
Pleura  and  left  limg. 

Pneumogastricy  cardiac,  and  phrenic  nerves. 
Left  carotid  artery. 

Left  internal  jugular  and  innominate  veins. 
Stemo-thyroid,  Stemo-hjoid,  and  Stemo-mastoid  muscles. 

Inner  side.  /_,  ,^^.    \  (hUenide, 

(Esophagus.  /  Subclavian  \  Pleura. 

Trachea.  I  „.  Artery. 

Thoracic  duct  V"^  I^"»^": 

Behind^ 
(Esophagiis  and  thoracic  duct. 
Inferior  cervical  ganghon  of  svmpathetia 
Longus  colli  and  vertebral  colunm. 

The  relations  of  the  second  and  third  portions  of  the  subclavian  arteries  are 
precisely  similar  on  both  sides. 

The  Second  Portion  of  the  Subclavian  Artery  lies  between  the  two  Scaleni 
muscles;  it  is  very  short,  and  forms  the  highest  part  of  the  arch  described  by 
that  vessel. 

Relations.  It  is  covered,  in  fronts  by  the  integument,  Platysma,  Stemo-mastoid, 
cervical  fascia,  and  by  the  phrenic  nerve,  which  is  separated  from  the  artery  by 
the  Scalenus  anticus  muscle.  Bekindy  it  is  in  relation  with  the  Middle  scalenus. 
Abovcy  with  the  brachial  plexus  of  nerves.  Below,  with  the  pleura.  The 
subclavian  vein  lies  below  the  artery,  separated  from  it  by  the  Scalenus  anticus. 

Plan  of  the  Relations  of  the  Second  Portion  of  the  Subclavian  Artery. 

In  front, 
Platysma  and  Stemo-mastoid.  Phrenic  nerve. 

Cervical  fascia.  Scalenus  anticua. 

SubclATian 
Ahov^,  I       Artery.      )  Below. 

Brachial  plexus.  I  Second  portion/  Pleura. 


Bc/iind, 
Middle  scalenus. 

The  Third  Portion  of  the  Subclavian  Artery  passes  downwards  and  outwards 
from  the  outer  margin  of  the  Scalenus  anticus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the  most 
superficial,  and  is  contained  in  a  triangular  space,  the  base  of  which  is  formed  in 
fVont  by  the  Anterior  scalenus,  and  the  two  sides  by  the  Omo-hyoid  above  and  the 
clavicle  below. 

Relations.  It  is  covered,  infronty  by  the  integument,  the  superficial  and  deep 
fasciae,  the  Platysma;  and  by  the  clavicle,  the  Subclavius  muscle,  and  the  supra- 
scapular artery  and  vein  below;  the  clavicular  descending  branches  of  the  cervical 
plexus  and  the  nerve  to  the  Subclavius  pass  vertically  downwards  in  front  of  the 
artery.  The  external  jugular  vein  crosses  it  at  its  inner  side,  and  receives  the 
supra-scapular  and  transverse  cervical  veins,  which  occasionally  form  a  plexus  in 
front  of  it.     The  subclavian  vein  is  below  the  artery,  lying  close  behind  the 
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clavicle.  Behind^  it  lies  on  the  Middle  scalenus  muscle.  Above  it,  and  to  its 
outer  side,  is  the  brachial  plexus,  and  Omo-hjoid  muscle.  Below,  it  rests  on  the 
outer  surface  of  the  first  rib. 

Plan  of  the  Relations  of  the  Thikd  Portion  of  the  Subclavian  Artery. 

Jn  front. 
Integument,  faaciao,  and  Platysma. 

The  external  jugular,  supra-scani^Uir,  and  transverse  cervical  veins. 
Descending  branches  of  cervical  plexus. 
Subdavius  muscle,  supra-scapukr  vessels,  and  clavicle. 

^     ^P^"^'  /Subclavian  .  _, , 

Brachial  plexus.  /      Artery       I  Below, 

Omo-hyoid.  \Thirdportioni  First  rib. 


Behind, 
Scalenus  medius. 

Peculiarities.  The  subclavian  arteries  vary  in  their  origin,  their  course,  and  in  the  height 
to  which  they  rise  in  the  neck. 

The  origin  of  the  right  subclavian  from  the  innominate  takes  place,  in  some  cases,  above 

the  stemo-clavicular  articulation ;  more  frequently  in  the  cavity  of  the  thorax,  below  that 

•  joint.    Or  the  artery  may  arise  as  a  separate  trunk  from  the  arch  of  the  aorta ;  in  such 

cases  it  may  be  either  the  first,  second,  third,  or  even  the  last  branch  derived  from  that 

vessel:  in  the  minority  of  cases,  it  is  the  first  or  last,  rarely  the  second  or  third. 

When  it  is  the  first  branch,  it  occupies  the  ordinarv  position  of  the  innominate  artery ; 
when  the  second  or  third,  it  gains  its  usual  position  by  passing  behind  the  ri^ht  carotid; 
and  when  the  last  branch,  it  arises  from  the  left  extremity  of  the  arch,  at  its  upper  or 
back  part,  and  passes  obliquely  towards  the  risht  side,  behind  the  (esophagus  and  right 
carotid,  sometimes  between  the  OBsophagus  and  trachea,  to  the  upper  border  of  the  first 
rib,  where  it  follows  its  ordinary  course.  In  very  rare  instances,  this  vessel  arises  from  the 
thoracic  aorta,  as  low  down  as  the  fourth  dorsal  vertebra.  Occasionally  it  perforates  the 
Anterior  scalenus;  more  rarely  it  passes  in  front  of  this  musde:  sometimes  the  subclavian 
vein  passes  with  the  artery  behind  the  Scalenus.  The  artery  sometimes  ascends  as  hish 
as  an  inch  and  a  half  above  the  clavicle,  or  to  any  intermediate  point  between  this  and  the 
upper  border  of  this  bone,  the  right  subclavian  usuallj^  ascending  higher  than  the  left. 

The  left  subclavian  is  occasioimlly  joined  at  its  origin  with  the  left  carotid. 

Surgical  Anatomy,  The  relations  of  the  subclavian  arteries  of  the  two  sides  having  been 
examined^  the  student  should  direct  his  attention  to  consider  the  best  position  in  which 
compression  of  the  vessel  may  be  efiected,  or  in  what  situation  a  ligature  may  be  best 
appbed  in  cases  of  aneurism  or  wounds. 

Compression  of  the  subclavian  artery  is  required  in  cases  of  operations  about  the  shoulder, 
in  the  axilla,  or  at  the  upper  part  of  the  arm ;  and  the  student  will  observe  that  there  is 
only  one  situation  in  wnich  it  can  be  efiectually  applied,  viz.,  where  the  artery  passes 
across  the  outer  surfoce  of  the  first  rib.  In  order  to  compress  the  vessel  in  this  situation, 
the  shoulder  should  be  depressed,  and  the  sur^n,  grasping  the  side  of  the  neck,  may  press 
with  his  thumb  in  the  hollow  behind  the  clavicle  downwanis  against  the  rib ;  if  from  any 
cause  the  shoulder  cannot  be  sufficiently  depressed,  pressure  may  be  made  from  before 
backwards,  so  as  to  compress  the  artery  against  the  Middle  scalenus  and  transverse  process 
of  the  seventh  cervical  vertebra. 

Ligature  of  the  subclavian  artery  may  be  required  in  cases  of  woimds  of  the  axillary 
arterv,  or  in  aneurism  of  that  vessel ;  and  the  third  part  of  the  artery  is  consequently  that 
whicn  is  most  favourable  for  such  an  operation,  on  account  of  its  being  comparatively 
superficial,  and  most  remote  from  the  origin  of  the  large  branches.  In  those  cases  where 
the  clavicle  is  not  displaced,  this  operation  may  be  performed  with  comparative  facility ; 
but  where  the  clavicle  is  elevated  from  the  presence  of  a  large  aneurismal  tumour  in  the 
axilla,  the  artery  is  placed  at  a  great  depth  from  the  surfiace,  which  materially  increases 
the  difficulty  of  the  operation.  Under  tnese  circumstances,  it  becomes  a  matter  of  impor- 
tance to  consider  the  height  to  which  this  vessel  reaches  above  the  bone.  In  ordinary 
cases  its  arch  is  about  half  an  inch  above  the  clavicle,  occasionallv  as  high  as  an  inch  and 
a  hal^  and  sometimes  so  low  as  to  be  on  a  level  with  its  upper  border.  If  displacement 
of  the  clavicle  occurs,  these  variations  will  necessarilv  make  the  operation  more  or  less 
difficult,  according  as  the  vessel  is  more  or  less  accessible. 

The  chief  points  in  the  operation  of  tying  the  third  portion  of  the  subclavian  artery  are 
as  follows.  The  patient  bemg  placed  on  a  table  in  the  norizontal  position,  and  the  shoulder 
depressed  as  much  as  possible,  the  integument  should  be  drawn  downwards  upon  the 
clavicle  and  an  incision  made  through  it  upon  that  bone  .from  the  anterior  border  of 
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directed  obliquely  across  the  space  from  the  Stemo-mastoid,  which  it  pierces,  to 
the  under  surface  of  the  Trapezius;  below,  it  is  crossed  by  the  ascending  branches 
of  the  same  plexus  and  transversalis  colli  artery  and  vein.  A  chain  of  lymphatic 
glands  is  also  found  running  along  the  posterior  border  of  the  Stemo-mastoid, 
from  the  mastoid  process  to  the  root  of  the  neck. 

The  Subclavian^  the  smaller  of  the  two  posterior  triangles,  is  bounded,  above, 
by  the  posterior  belly  of  the  Omo-hyoid;  below,  by  the  clavicle;  its  base,  directed 
forwards,  being  formed  by  the   Stemo-mastoid.     The  size  of  this  space  varies 
according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the  Stemo- 
mastoid  and  Trapezius  muscles,  and  also  according  to  the  height  at  which  the  Omo- 
hyoid crosses  the  neck  above  the  clavicle.     The  height  also  of  this  space  varies 
much,  according  to  the  position  of  the  arm,  being  much  diminished  on  raising  the 
limb,  on  account  of  the  ascent  of  the  clavicle,  and  increased  on  drawing  the  arm 
downwards,  when  this  bone  is  consequently  depressed.     This  space  is  covered  in 
by  the  integument,  the  superficial  and  deep  fasciae,  and  crossed  by  the  descending 
branches  of  the  cervical  plexus.     Passing  across  it,  just  above  the  level  of  the 
clavicle,  is  the  third  portion  of  the  subclavian  artery,  which  curves  outwards  and 
downwards  from  the  outer  margin  of  the  Scalenus  anticus,  across  the  first  rib,  to 
the  axilla.     Sometimes  this  vessel  rises  as  high  as  an  inch  and  a  half  above  the 
clavicle,  or  to  any  point  intermediate  between  this  and  its  usual  level.     Occasion- 
ally it  passes  in  front  of  the  Scalenus  anticus,  or  pierces  the  fibres  of  this  muscle. 
The  subclavian   vein  lies  beneath  the  clavicle,  and  is  usually  not  seen  in  this 
space;   but  it  occasionally  rises  as  high  up  as  the  artery,  and  has  even  been  seen 
to  pass  with  that  vessel  behind  the   Scalenus  anticus.     The  brachial  plexus  of 
nerves  lies  above  the  artery,  and  in  close  contact  with  it.     Passing  transversely 
across  the  clavicular  margin  of  the  space  are  the  supra- scapular  vessels,  and 
traversing  its  upper  angle  in  the  same  direction,  the  transverse  cervical  vessels. 
The  external  jugular  vein  descends  vertically  downwards  behind  the  posterior 
border  of  the  Sterno-mastoid,  to  terminate  in  the  Subclavian;  it  receives  the  trans- 
verse cervical  and  supra-scapular  veins,  which  occasionally  form  a  plexus  in  front 
of  the  artery,  and  a  small  vein  which  crosses  the  clavicle  from  the  cephalic.     The 
small  nerve  to  the  Subclavius  also  crosses  this  space  about  its  centre. 

Internal  Cabotid  Artery. 

The  internal  carotid  artery  commences  at  the  bifurcation  of  the  common  carotid, 
opposite  the  upper  border  of  the  thyroid  cartilage,  and  ascends  perpendicularly 
upwards,  in  front  of  the  transverse  processes  of  the  three  upper  cervical  vertebrae, 
to  the  carotid  foramen  in  the  petrous  portion  of  the  temporal  bone.  After  ascend- 
ing in  it  for  a  short  distance,  it  passes  forwards  and  inwards  through  the  carotid 
canal,  and  ascending  a  little  by  the  side  of  the  sella  Turcica,  curves  upwards  by 
the  anterior  clinoid  process,  where  it  pierces  the  dura  mater,  and  divides  into  its 
terminal  branches. 

This  vessel  supplies  the  anterior  part  of  the  brain,  the  eye,  and  its  appendages. 
Its  size  in  the  adult  is  equal  to  that  of  the  external  carotid;  in  the  child  it  is 
larger  than  that  vessel.  It  is  remarkable  for  the  number  of  curvatures  that  it 
presents  in  different  parts  of  its  course.  In  its  cervical  portion  it  occasionally 
presents  one  or  two  flexures  near  the  base  of  the  skull,  whilst  through  the  rest  of 
its  extent  it  describes  a  double  curvature,  which  resembles  the  italic  letter  / 
placed  horizontally  e\).  These  curvatures  most  probably  diminish  the  velocity  of 
the  current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  impediment  produced  by  friction.  In  considering  the 
course  and  relations  of  this  vessel,  it  may  be  conveniently  divided  into  four  por- 
tions, a  cervical,  petrous,  cavemous,  and  cerebral. 

Cervical  Portion,  This  portion  of  the  internal  carotid  at  its  commencement  is 
very  superficial,  being  contained  in  the  superior  carotid  triangle,  on  the  same 
level  but  behind  the  external  carotid,  overlapped  by  the  Sterno-mastoid,  and 
covered  by  the  Platysma,  deep  fascia,  and  integument;  it  then  passes  beneath  the 
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197. — ^Plan  of  the  Branches  of  the  Right 
Subolavian  Artery. 


first  three  branches  arise  close  together  at  the  inner  margin  of  the  Scalenus  anticus 
in  the  majority  of  cases  a  free  interval  of  half  an  inch  to  an  inch  existing  between 
the  commencement  of  the  artery  and  the 
origin  of  the  nearest  branch;  in  a  smaller 
number  of  cases,  an  interval  of  more  than 
an  inch  existed,  never  exceeding  an  inch 
and  three-quarters.  In  a  very  few  in- 
stances the  interval  was  less  than  half 
an  inch. 

Vertebral  Artery  (fig.  194). 

The  vertebral  artery  is  generally  the 
first  and  largest  branch  of  the  subclavian ; 
it  arises  from  the  upper  and  back  part  of 
the  first  portion  of  the  vessel,  and  passing 
upwards,  enters  the  foramen  in  the  trans- 
verse process  of  the  sixth  cervical  verte- 
bra, and  ascends  through  the  foramina  in 
^e  transverse  processes  of  all  the  ver- 
tebras. Above  the  upper  border  of  the  axis,  it  inclines  outwards  and  upwards  to 
the  foramen  in  the  transverse  process  of  the  atlas,  through  which  it  passes;  it  then 
winds  backwards  behind  its  articular  process,  runs  in  a  deep  groove  on  the  surface 
of  the  posterior  arch  of  this  bone,  and  piercing  the  posterior  occipito-atloid  liga- 
ment and  dura  mater,  enters  the  skull  through  the  foramen  magnum.  It  then 
passes  in  front  of  the  medulla  oblongata,  and  unites  with  the  vessel  of  the  opposite 
side  at  the  lower  border  of  the  pons  Varolii,  to  form  the  basilar  artery. 

At  its  origin,  it  is  situated  behind  the  internal  jugular  vein  and  inferior  thyroid 
artery,  and,  near  the  spine,  lies  between  the  Longus  colli  and  Scalenus  anticus 
muscles,  having  the  thoracic  duct  in  front  of  it  on  the  left  side.  Within  the  fora- 
mina formed  by  the  transverse  processes  of  the  vertebrae,  it  is  accompanied  by  a 
plexus  of  nerves  from  the  sympathetic,  and  lies  between  the  vertebral  vein,  which 
is  in  front,  and  the  cervical  nerves,  which  issue  from  the  intervertebral  foramina 
behind  it.  Whilst  winding  around  the  articular  process  of  the  atlas,  it  is  con- 
tained in  a  triangular  space  formed  by  the  Rectus  posticus  minor,  the  Superior  and 
Inferior  oblique  muscles;  and  is  covered  by  the  Rectus  posticus  major  and  Com- 
plexus.  And  within  the  skull,  as  it  winds  around  the  medulla  oblongata,  it  is 
placed  between  the  hypoglossal  and  anterior  root  of  the  sub-occipital  nerves. 

Branches,  These  may  be  divided  into  two  sets,  those  given  off  in  the  neck,  and 
those  within  the  cranium. 


Cervical  Branches 


Cranial  Branches, 


■\ 


Lateral  spinal. 
Muscular. 

Posterior  meningeal. 
Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar. 


The  Lateral  Spinal  Branches  enter  the  spinal  canal  through  the  inter- vertebral 
foramina,  each  dividing  into  two  branches.  Of  these,  one  passes  along  the  roots 
of  the  nerves  to  supply  the  spinal  cord  and  its  membranes  anastomosing  with  the 
other  spinal  arteries;  the  other  is  distributed  to  the  posterior  surface  of  the  bodies 
of  the  vertebrae. 

Several  large  Muscular  Branches  are  given  off  to  the  deep  muscles  of  the  neck 
where  the  vertebral  artery  curves  around  the  articular  process  of  the  atlas.  They 
anastomose  with  the  occipital  and  deep  cervical  arteries. 

The  Posterior  Meningeal  are  one  or  two  small  branches  given  off  from  the  ver- 
tebral opposite  the  foramen  magnum.  They  ramify  between  the  bone  and  dura 
mater  in  the  cerebellar  fossae,  and  supply  the  falx  cerebelli. 
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Petrous  Portion.  When  the  internal  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  temporal  bone  it  first  ascends  a  short  distance,  then  curves 
forwards  and  inwards,  and  again  ascends  as  it  leaves  the  canal  to  enter  the  cavitj 
of  the  skull.  In  this  canal,  the  artery  lies  at  first  anterior  to  the  tympanum^ 
from  which  it  is  separated  by  a  thin  bony  lamella,  which  is  cribriform  in  the 
young  subject,  and  often  absorbed  in  old  age.  It  is  separated  from  the  bony  wall 
of  the  carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  fila- 
ments of  the  carotid  plexus. 

Cavernous  Portion,  The  internal  carotid  artery,  in  this  part  of  its  course, 
ascends  by  the  side  of  the  body  of  the  sphenoid  bone,  being  situated  on  the  inner 
wall  of  Uie  cavernous  sinus,  in  relation,  externally,  with  the  sixth  nerve,  and 
covered  by  the  lining  membrane  of  the  sinus.  The  third,  fourth,  and  ophthalmic 
nerves  are  placed  on  the  outer  wall  of  the  cavernous  sinus,  being  separated  from 
its  cavity  by  the  lining  membrane. 

Cerebral  Portion.  On  the  inner  side  of  the  anterior  clinoid  process  the  internal 
carotid  perforates  the  dura  mater,  and  is  received  into  a  sheath  of  the  arachnoid. 
This  portion  of  the  artery  is  on  the  outer  side  of  the  optic  nerve;  it  lies  at  the 
inner  extremity  of  the  fissure  of  Sylvius,  having  the  third  nerve  externally. 

Fecuiiarities,  The  length  of  the  internal  carotid  varies  according  to  the  length  of  the 
neck,  and  also  according  to  the  point  of  bifurcation  of  the  common  carotid.  Its  origin 
sometimes  takes  place  from  the  arch  of  the  aorta;  this  vessel,  in  such  rare  instances,  was 

E laced  nearer  the  middle  line  of  the  neck  than  the  external  carotid,  as  far  upwards  as  the 
irynx,  when  the  latter  vessel  crossed  the  internal  carotid.  The  course  of  the  vessel,  in> 
stead  of  being  straight,  may  be  vet^  tortuous.  A  few  instances  are  recorded  in  which  this 
vessel  may  be  altogether  absent :  in  one  of  these  the  common  carotid  ascended  the  neck, 
and  gave  off  the  usual  branches  of  the  external  carotid ;  the  cranial  portion  of  the  vessel 
being  replaced  by  two  branches  of  the  internal  maiuUary,  which  entered  the  skull  through 
the  foramen  rotundum  and  ovale,  and  joined  to  form  a  single  vessel. 

Surgical  Anaiomtf,  The  cervical  part  of  the  internal  carotid  is  sometimes  wounded  by 
a  stab  or  gun-shot  woimd  in  the  neck,  or  even  occasionaUy  by  a  stab  from  within  the 
mouth,  as  when  a  person  receives  a  thrust  from  the  end  of  a  parasol,  or  falls  down  with  a 
tobacco-pipe  in  his  mouth.  In  such  cases  a  hgliture  should  be  applied  to  the  common 
carotid. 

The  branches  given  off  from  the  internal  carotid  are: 
From  Petrous  Portion     .     Tympanic. 

{Arteria  receptaculi. 
Anterior  meningeal. 
Ophthalmic. 


From   Cerebral  Portion 


i  Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating. 
Anterior  choroid. 


The  Cervical  Portion  of  the  internal  carotid  gives  off  no  branches. 

The  Tympanic  is  a  small  branch  which  enters  the  cavity  of  the  tympanum, 
through  a  minute  foramen  in  the  carotid  canal,  and  anastomoses  with  the  tym- 
panic branch  of  the  internal  maxillary,  and  stylo-mastoid  arteries. 

The  Arteria  receptaculi  are  numerous  small  vessels,  derived  from  the  carotid 
artery  in  the  cavernous  sinus;  they  supply  the  pituitary  body,  the  Casserian 
ganglion,  and  the  walls  of  the  cavernous  and  inferior  petrosal  sinuses.  One  of 
these  branches,  distributed  to  the  dura  mater,  is  called  the  anterior  meningeal;  it 
anastomoses  with  the  middle  meningeal. 

The  Ophthalmic  Abtert  arises  from  the  internal  carotid,  just  as  that  vessel 
is  emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid 
process,  and  enters  the  orbit  through  the  optic  foramen,  below  and  on  the  outer 
side,  of  the  optic  nerve.  It  then  crosses  above,  and  to  the  inner  side  of  this 
nerve,  to  the  inner  wall  of  the  orbit,  and,  passing  horizontally  forwards,  beneath 
the  lower  border  of  the  Superior  oblique  muscle,  to  the  inner  angle  of  the  eye, 
divides  into  two  terminal  branches,  the  frontal,  and  nasal. 
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Branches.  The  brancheB  of  tUis  vessel  may  be  divided  into  an  orbital  group, 
which  are  diatributed  to  the  orbit  and  surrounding  parts  ;  and  an  ocular  group, 
which  supply  the  muscles  and  globe  of  the  eye. 

1 9  5.— The  Ophthalmic  Artery  and  its  Branches,  the  Koof  of  the  Orbit  having  been 
removed. 


Orbital  Group.  Ocular  Group. 

Lachrymal.  Muscular. 

Supra- orbital.  Anterior  ciliary. 

Posterior  ethmoidal.  Short  ciliary. 

Anterior  ethmoidal.  Long  ciliary. 

Palpebral.  Arteria  centralis  retime. 

Frontal. 

Nasal. 
The  Lachrymal  is  the  flrst^  and  one  of  the  largest  branches,  derived  from  the 
ophthalmic,  arising  close  to  the  optic  foramen,  and  not  unfrequently  from  that 
vessel  before  entering  the  orbit.  It  accompaniea  the  lachrymal  nerve  along  the 
upper  border  of  the  External  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  Its  terminal  branches,  escaping  from  the  gland,  are  distributed  to  the 
upper  eyelid  and  conjunctiva,  anastomosing  with  the  palpebral  arteries.  The 
lachrymal  artery  gives  off  one  or  two  maJar  branches  ;  one  of  which  passes 
through  a  foramen  in  the  malar  bone  to  reach  the  temporal  fossa  and 
anastomoses  with  the  deep  temporal  arteries.  The  other  appears  on  the  cheek, 
and  anastomoses  with  the  transverse  facial.  A  branch  is  ^so  sent  backwards, 
through  the  sphenoidal  fissure,  to  the  dura  mater,  which  anastomoses  with  a 
branch  of  the  middle  meningeal  artery. 

PecvliaritteM.  The  lachrymal  artery  ia  sometimes  derived  &om   ooe  of  the  anterior 
branches  of  the  middle  meningeal  artery. 
The  Supra-orbital  artery,  the  largest  branch  of  the  ophthalmic,  arisea  from  that 


336  ARTERIES. 

vessel  above  the  optic  nerve.  Ascending  so  as  to  rise  above  all  the  mascles  of 
the  orbit,  it  passes  forwards,  with  the  frontal  nerve,  between  the  periost^om  and 
Levator  palpebrse ;  and,  passing  through  the  supra-orbital  foramen,  divides  into  a 
superficial  and  deep  branch,  which  supply  the  muscles  and  integument  of  the 
forehead  and  pericranium,  anastomosing  with  the  temporal,  angular  branch  of  the 
facial,  and  the  artery  of  the  opposite  side.  This  artery  in  the  orbit  supplies  the 
Superior  rectus  and  the  Levator  palpebrse,  sends  a  branch  inwards,  across  the 
pulley  of  the  Superior  oblique  muscle,  to  supply  the  parts  of  the  inner  canthus  ; 
and  at  the  supra-orbital  foramen,  frequently  transmits  a  branch  to  the  diploe. 

The  Ethmoidal  branches  are  two  in  number;  posterior,  and  anterior.  The 
former,  which  is  the  smaller,  passes  through  the  posterior  ethmoidal  foramen, 
supplies  the  posterior  ethmoidal  cells,  and,  entering  the  cranium,  gives  off  a 
meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  nasal  branches, 
which  descends  into  the  nose  through  apertures  in  the  cribriform  plate,  anasto- 
mosing with  branches  of  the  spheno-palatine.  The  anterior  ethmoidal  artery 
accompanies  the  nasal  nerve  through  the  anterior  ethmoidal  foramen,  supplies  th^ 
anterior  ethmoidal  cells,  and  frontal  sinuses,  and,  entering  the  cranium,  divides 
into  a  meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  a  nasal 
branch  which  descends  into  the  nose,  through  an  aperture  in  the  cribriform 
plate. 

The  Palpebral  arteries^  two  in  number,  superior  and  inferior,  arise  from  the 
ophthalmic,  opposite  the  pulley  of  the  Superior  oblique  muscle  ;  they  encircle  the 
eyelids  near  their  free  margin,  forming  a  superior  and  an  inferior  arch,  which  lie 
between  the  Orbicularis  muscle  and  tarsal  cartilage.  The  superior  palpebral, 
inosculating  at  the  outer  angle  of  the  orbit  with  the  orbital  branch  of  the 
temporal  artery.  The  inferior  branch  anastomoses  with  the  orbital  branch  of  the 
infra-orbital  artery,  at  the  inner  side  of  the  lid ;  from  this  anastomosis  a  branch 
passes  to  the  nasal  duct,  ramifying,  in  its  mucous  membrane,  as  far  as  the  inferior 
meatus. 

The  Frontal  artery^  one  of  the  terminal  branches  of  the  ophthalmic,  passes  from 
the  orbit  at  its  inner  angle,  and,  ascending  on  the  forehead,  supplies  the  muscles, 
integument,  and  pericranium,  anastomosing  with  the  supra-orbital  artery. 

The  Nasal  artery^  the  other  terminal  branch  of  the  ophthalmic,  emerges  from 
the  orbit  above  the  tendo  oculi,  and,  after  giving  a  branch  to  the  lachrymal  sac, 
divides  into  two,  one  of  which  anastomoses  with  the  angular  artery,  the  other 
branch,  the  dorsalis  nasi,  runs  along  the  dorsum  of  the  nose,  supplies  its  entire 
surface,  and  anastomoses  with  the  artery  of  the  opposite  side. 

The  Ciliary  arteries  are  divisible  into  three  groups,  the  short,  long,  and 
anterior. 

The  Short  Ciliary  arteries^  from  twelve  to  fifteen  in  number,  arise  from  the 
ophthalmic,  or  some  of  its  branches ;  they  surround  the  optic  nerve  as  they  pass 
forwards  to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat  around  the 
entrance  of  this  nerve,  and  supply  the  choroid  coat  and  ciliary  processes. 

The  Long  Ciliary  arteries,  two  in  number,  also  pierce  the  posterior  part  of  the 
sclerotic,  and  nm  forwards,  along  each  side  of  the  eyeball,  between  the  sclerotic 
and  choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches ;  these 
form  an  arterial  circle  around  the  circumference  of  the  iris,  from  which  numerous 
radiating  branches  pass  forwards,  in  its  substance,  to  its  free  margin,  where  they 
form  a  second  arterial  circle  around  its  pupillary  margin. 

The  Anterior  Ciliary  arteries  are  derived  fVom  the  muscular  branches  ;  they 
pierce  the  sclerotic  a  short  distance  from  the  cornea,  and  terminate  in  the  great 
arterial  circle  of  the  iris. 

The  Arteria  Centralis  Retinee,  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optic  nerve  obliquely,  and 
runs  forwards,  in  the  centre  of  its  substance,  to  the  retina,  in  which  its  branches 
are  distributed  as  far  forwards  as  the  ciliary  processes.     In  the  human  foetus,  a 
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BnuUl  vessel  passes  fonrards,  through  the  vitreous  humour,  to  the  posterior  surface 
of  the  capsule  of  the  lens. 

The  Muteular  branches,  two  in   number,   superior  aad   inferior,   supply  the 
musclee  of  the  ejeball.     The  superior  the  smaller,  often  wanting,  supplies  the 

n  and  Pons 


Levator  palpehne,  Superior  rectus,  and  Superior  oblique.     The  inferior,  more 
constant  in  its  existence,  passes  forwards,  between  the  optic  nerve  and  Inferior 
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rectus,  and  is  distributed  to  the  External  and  Inferior  recti,  and  Inferior  oblique. 
This  vessel  gives  off  most  of  the  anterior  ciliary  arteries. 

The  Cerebral  Branches  of  the  internal  carotid  are,  the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  communicating,  and  the  anterior  choroid. 

The  Anterior  Cerebral  arises  from  the  internal  carotid,  at  the  inner  extremity  of 
the  fissure  of  Sylvius.  It  passes  forwards  in  the  great  longitudinal  fissure  between 
the  two  anterior  lobes  of  the  brain,  being  connected  soon  after  its  origin  with  the 
vessel  of  the  opposite  side  by  a  short  anastomosing  trunk,  about  two  lines  in  length, 
the  anterior  communicating.  The  two  anterior  cerebral  arteries,  lying  side  by  side, 
curve  around  the  anterior  border  of  the  corpus  callosum,  and  run  along  its  upper 
surface  to  its  posterior  part,  where  they  terminate  by  anastomosing  with  the 
the  posterior  cerebral  arteries.  They  supply  the  olfactory  and  optic  nerves,  the 
under  surface  of  the  anterior  lobes,  the  third  ventricle,  the  anterior  perforated 
space,  the  corpus  callosum,  and  the  inner  surface  of  the  hemispheres. 

The  Anterior  communicating  Artery  is  a  short  branch,  about  two  lines  in  length, 
but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteries  across 
the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the  two  arteries  joining 
together  to  form  a  single  trunk,  which  afterwards  subdivides.  Or  the  vessel  may 
be  wholly  or  partially  subdivided  into  two;  frequently,  it  is  longer  and  smaller 
tlian  usual. 

The  Middle  Cerebral  Artery^  the  largest  branch  of  the  internal  carotid,  passes 
obliquely  outwards  along  the  fissure  of  Sylvius,  within  which  it  divides  into  three 
branches:  an  anterior,  which  supplies  the  pia  mater,  investing  the  surface  of  the 
anterior  lobe;  a  posterior,  which  supplies  the  middle  lobe;  and  a  median  branch, 
which  supplies  the  small  lobe  at  the  outer  extremity  of  the  Sylvian  fissure.  Near 
its  origin,  this  vessel  gives  off  numerous  small  branches,  which  enter  the  substantia 
perforata,  to  be  distributed  to  the  corpus  striatum. 

The  Posterior  communicating  Artery  arises  from  the  back  part  of  the  internal 
carotid,  runs  directly  backwards,  and  anastomoses  with  the  posterior  cerebral,  a 
branch  of  the  basUar.  This  artery  varies  considerably  in  size,  being  sometimes 
small,  and  occasionally  so  large  that  the  posterior  cerebral  may  be  considered  as 
arising  from  the  internal  carotid  rather  tiian  from  the  basilar.  It  is  frequently 
larger  on  one  than  on  the  other  side. 

The  Anterior  Choroid  is  a  small  but  constant  branch  which  arises  from  the 
back  part  of  the  internal  carotid,  near  the  posterior  communicating  artery. 
Passing  backwards  and  outwards,  it  enters  the  descending  horn  of  the  lateral  ven- 
tricle, beneath  the  edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the 
hippocampus  major,  corpus  fimbriatum,  and  choroid  plexus. 

ARTERIES  OF  THE  UPPER  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity,  continues  as  a  single  trunk  from 
its  commencement,  as  far  as  the  elbow;  but  different  portions  of  it  have  received 
different  names,  according  to  the  region  through  which  it  passes.  Thus,  that 
part  of  the  vessel  which  extends  from  its  origin,  as  far  as  the  outer  border  of 
the  first  rib,  is  termed  the  subclavian;  beyond  this  point  to  the  lower  border  of 
the  axilla,  it  is  termed  the  axillary;  and  from  the  lower  margin  of  the  axillary 
space  to  the  bend  of  the  elbow,  it  is  termed  brachi^;  here,  the  single  trunk 
terminates  by  dividing  into  two  branches,  the  radial,  and  ulnar,  an  arrangement 
precisely  similar  to  what  occurs  in  the  lower  limb. 

Subclavian  Arteries. 

The  subclavian  artery  on  the  right  side  arises  frx>m  the  arteria  innominata, 
opposite  the  right  stemo-clavicular  articulation ;  on  the  left  side,  it  arises  from  the 
arch  of  the  aorta.  It  follows,  therefore,  that  these  two  vessels  must,  in  the  first 
part  of  their  course,  differ  in  their  length,  their  direction,  and  in  their  relation 
with  neighbouring  parte. 
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In  order  to  facilitate  the  description  of  these  vessels,  more  especially  in  a  sur- 
gical point  of  view,  each  subclavian  artery  has  been  divided  into  three  parts. 
The  first  portion,  on  the  right  side,  ascends  obliquely  outwards,  from  the  origin  of 
the  vessel  to  the  inner  border  of  the  Scalenus  anticus.  On  the  left  side,  it  ascends 
perpendicularly  to  the  inner  border  of  this  muscle.  The  second  part  passes  out- 
wards, behind  the  Scalenus  anticus;  and  the  third  part  passes  from  the  outer  mar- 
gin of  this  muscle,  beneath  the  clavicle,  to  the  lower  border  of  the  first  rib,  where 
it  becomes  the  axillary  artery.  The  first  portions  of  these  two  vessels  difier  so 
much  in  their  course,  and  in  their  relation  with  neighbouring  parts,  that  they  will 
be  described  separately.  The  second  and  third  parts  are  precisely  alike  on  both 
sides. 

First  Pakt  op  the  Right  Subclavian  Artery  (figs.  188, 189). 

It  arises  from  the  arteria  innominata,  opposite  the  right  stemo-clavicular  arti- 
culation, passes  upwards  and  outwards  across  the  root  of  the  neck,  and  terminates 
at  the  inner  margin  of  the  Scalenus  anticus  muscle.  In  this  part  of  its  course,  it 
ascends  a  little  above  the  clavicle,  the  extent  to  which  it  does  so  varying  in  difier- 
ent  cases.  It  is  covered,  in  fronts  by  the  integument,  superficial  and  deep  fasciae, 
Platysma,  the  clavicular  origin  of  the  Stemo-mastoid,  the  Stemo-hyoid  and  Sterno- 
thyroid muscles,  and  another  layer  of  the  deep  fascia.  It  is  crossed  by  the  internal 
jugular  and  vertebral  veins,  and  by  the  pneumogastric,  the  cardiac  branches  of 
the  sympathetic,  and  phrenic  nerves.  Beneath^  the  artery  is  invested  by  the 
pleura,  and  behind^  it  is  separated  by  a  cellular  interval  from  the  Longus  colli, 
the  transverse  process  of  the  seventh  cervical  vertebra,  and  the  sympathetic;  the 
recurrent  laryngeal  nerve  winding  around  the  lower  and  back  part  of  this  vessel. 
The  subclavian  vein  lies  below  the  subclavian  artery,  immediately  behind  the 
clavicle. 

Plan  op  Relations  op  First  Portion  op  Right  Subclavian  Artery. 

In  front. 
Integument,  superncial  and  deep  fascise. 
Platysma. 

Clavicular  origin  of  Stemo-mastoid 
Stemo-hyoid  and  Stemo-thyroid 
Internal  jugular  and  vertebral  veins. 
Pneumogastno,  cardiac,  and  phrenic  nerves. 

Rieht 
Subchivian  \  Beneath, 

Artery.       /  Pleura. 

First  portion* 

Behind, 
Becurrent  laryngeal  nerve. 
Sympathetic. 
Ix>ngus  colli. 
Traverse  process  of  seventh  cervical  vertebra. 

First  Part  op  the  Lept  Subclavian  Artery  (fig.  187). 

It  arises  from  the  end  of  the  transverse  portion  of  the  arch  of  the  aorta,  oppo- 
site the  second  dorsal  vertebra,  and  ascends  to  the  inner  margin  of  the  first  rib, 
behind  the  insertion  of  the  Scalenus  anticus  muscle.  This  vessel  is,  therefore, 
longer  than  the  right,  situated  more  deeply  in  the  cavity  of  the  chest,  and 
directed  almost  vertically  upwards,  instead  of  arching  outwards  like  the  vessel  of 
the  opposite  side. 

It  is  in  relation,  tVt  fronty  with  the  pleura,  the  left  lung,  the  pneumogastric, 
phrenic,  and  cardiac  nerves,  which  lie  parallel  with  it,  the  left  carotid  artery,  left 
internal  jugular  and  innominate  veins,  and  is  covered  by  the  Stemo-thyroid,  Stemo- 
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hjoid,  and  Stemo-mastoid  muscles;  behind^  with  the  oesophagus,  ^OTacic  dact» 
inferior  cervical  ganglion  of  the  sympathetic,  Longus  colli,  and  vertebral  column. 
To  its  inner  side  is  the  oesophagus,  trachea,  and  thoracic  duct;  to  its  outer  side^ 
the  pleura. 

Plan  op  Relations  of  First  Portion  of  Left  Subclavian  Artery. 

Infront 
Pleura  and  left  lun^. 

Pneumogastric,  cardiac,  and  phrenic  nerves. 
Left  carotid  artery. 

Left  internal  jugular  and  innominate  veins. 
Stemo-thyroid,  Stemo-hyoid,  and  Stemo-mastoid  muscles. 

Innei'tide.  /    ^^.    \  Outer  side, 

(Esophagus.  /  Subclavian  ^  Pleura. 

Ti-achea.  I  „.  Artery. 

Thoracic  duct.  V^^^  portion. 

Behind* 
CEsophagus  and  thoracic  duct. 
Liferior  cervical  ganglion  of  sympathetic. 
Longus  colli  and  vertebral  column. 

The  relations  of  the  second  and  third  portions  of  the  subclavian  arteries  are 
precisely  similar  on  both  sides. 

The  Second  Portion  of  the  Subclavian  Artery  lies  between  the  two  Scaleni 
muscles;  it  is  very  short,  and  forms  the  highest  part  of  the  arch  described  by 
that  vessel. 

Relations,  It  is  covered,  in  fronts  by  the  integument,  Platysma,  Stemo-mastoid, 
cervical  fascia,  and  by  the  phrenic  nerve,  which  is  separated  from  the  artery  by 
the  Scalenus  anticus  muscle.  Behind,  it  is  in  relation  with  the  Middle  scalenus. 
Above,  with  the  brachial  plexus  of  nerves.  Below,  with  the  pleura.  The 
subclavian  vein  lies  below  the  artery,  separated  from  it  by  the  Scalenus  anticus. 

Plan  of  the  Relations  of  the  Second  Portion  of  the  Subclavian  Artery. 

Infront. 
Platysma  and  Stemo-mastoid.  Phrenic  nerve. 

Cervical  fascia.  Scalenus  anticus. 

Sabclavian 
Above,  I       Artery.      |  Below, 

Brachial  plexus.  I  Second  portion/  Pleura. 


Be/iind. 
Middle  scalenus. 

The  Third  Portion  of  the  Subclavian  Artery  passes  downwards  and  outwards 
from  the  outer  margin  of  the  Scalenus  anticus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the  most 
superficial,  and  is  contained  in  a  triangular  space,  the  base  of  which  is  formed  in 
fh)nt  by  the  Anterior  scalenus,  and  the  two  sides  by  the  Omo-hyoid  above  and  the 
clavicle  below. 

Relations.  It  is  covered,  infront,  by  the  integument,  the  superficial  and  deep 
fasciae,  the  Platysma;  and  by  the  clavicle,  the  Subclavius  muscle,  and  the  supra- 
scapular artery  and  vein  below;  the  clavicular  descending  branches  of  the  cervical 
plexus  and  the  nerve  to  the  Subclavius  pass  vertically  downwards  in  front  of  the 
artery.  The  external  jugular  Tein  crosses  it  at  its  inner  side,  and  receives  the 
supra-scapular  and  transverse  cervical  veins,  which  occasionally  form  a  plexus  in 
front  of  it.     The  subclavian  vein  is  below  the  artery,  lying  close  behind  the 
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dayicle.  Behind^  it  lies  on  the  Middle  scalenus  muscle.  Above  it,  and  to  its 
outer  side,  is  the  brachial  plexus,  and  Omo-hjoid  muscle.  BelaWy  it  rests  on  the 
outer  surface  of  the  first  rib. 

Plan  op  the  Relations  of  the  Third  Portion  of  the  Subclavian  Artery. 

Infnmt, 
Integument,  fascisQ,  and  Platjsma. 

The  external  jugular,  supra-scapular,  and  transverse  cervical  veins. 
Descending  branches  of  cervicai  plexus. 
Subdavius  muscle,  supra-scapular  vessels,  and  clavicle. 

T.     6^\  /Subclavian  , 

Brachial  plexus.  /      Artery        1  Bdow, 

Omo-hyoid.  \Third  portion-/  First  rib. 


Behind. 
Scalenus  medius. 

Peeuliarities,  The  subclavian  arteries  vary  in  their  origin,  their  course,  and  in  the  height 
to  which  they  rise  in  the  neck. 

The  origin  of  the  right  subclavian  from  the  innominate  takes  place,  in  some  cases,  above 
the  sterno-clavicular  articulation ;  more  frequently  in  the  cavity  of  the  thorax,  below  that 
joint.  Or  the  artery  may  arise  as  a  separate  trunk  from  the  arch  of  the  aorta ;  in  such 
cases  it  may  be  either  the  firsts  second,  third,  or  even  the  last  branch  derived  from  that 
vessel:  in  tne  majority  of  cases,  it  is  the  first  or  last,  rarely  the  second  or  third. 

When  it  is  the  first  branch,  it  occupies  the  ordinarv  position  of  the  innominate  artery ; 
when  the  second  or  third,  it  gains  its  usual  position  oy  passing  behind  the  ri^ht  carotid ; 
and  when  the  last  branch,  it  arises  from  the  left  extremity  of  the  arch,  at  its  upper  or 
back  part,  and  passes  obliquely  towards  the  ri^ht  side,  bemnd  the  cesophagus  and  right 
carotid,  sometimes  between  the  oesophagus  and  trachea,  to  the  upper  border  of  the  first 
rib,  where  it  follows  its  ordinary  course.  In  very  rare  instances,  this  vessel  arises  from  the 
thoracic  aorta,  as  low  down  as  the  fourth  dorsal  vertebra.  Occasionally  it  perforates  the 
Anterior  scalenus ;  more  rarely  it  passes  in  front  of  this  muscle :  sometimes  the  subclavian 
vein  passes  with  Uie  artery  benina  the  Scalenus.  The  artery  sometimes  ascends  as  hish 
as  an  inch  and  a  half  above  the  clavicle,  or  to  any  intermediate  point  between  this  and  the 
upper  border  of  this  bone,  the  right  subclavian  usually  ascending  higher  than  the  left. 

The  left  subclavian  is  occasiozudly  joined  at  its  origin  with  the  left  carotid. 

Surgical  Anatomy,  The  relations  of  the  subclavian  arteries  of  the  two  sides  having  been 
examined,  the  student  should  direct  his  attention  to  consider  the  best  position  in  which 
compression  of  the  vessel  may  be  effected,  or  in  what  situation  a  ligature  may  be  best 
apphed  in  cases  of  aneurism  or  wounds. 

Compression  of  the  subclavian  artery  is  required  in  cases  of  operations  about  the  shoulder, 
in  the  axilla,  or  at  the  upper  part  of  the  arm ;  and  the  student  will  observe  that  there  is 
only  one  situation  in  which  it  can  be  effectually  applied,  viz.,  where  the  artery  passes 
across  the  outer  surface  of  the  first  rib.  In  order  to  compress  the  vessel  in  this  situation, 
the  shoulder  should  be  depressed,  and  the  surgeon,  grasping  the  side  of  the  neck,  may  press 
with  his  thumb  in  the  hollow  behind  the  clavicle  downwanls  against  the  rib ;  if  from  any 
cause  the  shoulder  cannot  be  sufficiently  depressed,  pressure  may  be  made  from  before 
backwards,  so  as  to  compress  the  artery  against  the  Middle  scalenus  and  transverse  process 
of  the  seventh  cervical  vertebra. 

Ligature  of  the  subclavian  artery  may  be  required  in  cases  of  wounds  of  the  axillary 
arteiT,  or  in  aneurism  of  that  vessel ;  and  the  third  part  of  the  artery  is  consequently  that 
which  is  most  favourable  for  such  an  operation,  on  account  of  its  being  comparatively 
superficial,  and  most  remote  from  the  origin  of  the  laige  branches.  In  those  cases  where 
the  clavicle  is  not  displaced,  this  operation  may  be  performed  with  comparative  facility ; 
but  where  the  clavicle  is  elevated  from  the  presence  of  a  large  aneurismal  tumour  in  the 
axilla,  the  artery  is  placed  at  a  great  depth  from  the  surface,  which  materially  increases 
the  difficulty  of  the  operation.  Under  these  circumstances,  it  becomes  a  matter  of  impor- 
tance to  consider  the  height  to  which  this  vessel  reaches  above  the  bone.  In  ordinary 
cases  its  arch  is  about  half  an  inch  above  the  clavicle,  occasionally  as  high  as  an  inch  and 
a  hal^  and  sometimes  so  low  as  to  be  on  a  level  with  its  upper  border.  If  displacement 
of  the  clavicle  occurs,  these  variations  will  necessarily  make  the  operation  more  or  less 
difficult,  according  as  the  vessel  is  more  or  less  accessible. 

The  chief  points  in  the  operation  of  tying  the  third  portion  of  the  subclavian  artery  are 
as  follows.  The  patient  being  placed  on  a  table  in  the  norizontal  position,  and  the  shoulder 
depressed  as  much  as  possible,  the  int^ument  should  be  drawn  downwards  upon  the 
clavicle  and  an  incision  made  through  it  upon  that  bone  Stom  the  anterior  border  of 
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tho  Trapezius  to  the  posterior  border  of  the  Stemo-mastoid,  to  which  may  be  added  a  slioft 
verticaJ  incision  meeting  the  centre  of  the  preceding ;  the  Flatysma  myoides  and  oerrieal 
fascia  should  be  diyided  upon  a  director,  and  if  the  interval  l>etween  the  Trapesus  and 
Stemo-mastoid  muscles  be  msuffident  for  the  performance  of  the  operation,  a  poiiion  of  one 
or  both  may  be  divided.  The  external  jujo^ular  vein  will  now  be  seen  towards  the  inner  side 
of  the  wound;  this  and  the  scapular  ana  transverse  cervical  veins  which  terminate  in  it 
should  be  held  aside,  and  if  divided  both  ends  should  be  included  in  a  hgature :  the  supra- 
scapular artery  should  be  avoided,  and  the  Omo-hyoid  muscle  must  now  be  looked  for,  and 
held  aside  if  necessary.  In  the  space  beneath  this  muscle,  careful  search  must  be  made 
for  the  vessel ;  the  deep  fascia  having  been  divided  with  the  finger^iail  or  silver  scalpel, 
the  outer  maigin  of  the  Scalenus  muade  must  be  felt  for,  and  the  finger  being  guided  by 
it  to  the  first  rib,  the  pulsation  of  the  subclavian  artery  will  be  felt  as  it  passes  over  its 
surface.  The  aneurism  needle  may  then  be  passed  around  the  vessel  from  before  backwards, 
by  which  means  the  vein  will  be  avoided,  care  being  taken  not  to  include  a  branch  of  the 
brachial  plexus  instead  of  the  artery  in  the  ligature.  If  the  clavicle  is  so  raised  by  the 
tumour  that  the  application  of  the  ligature  cannot  be  efiected  in  this  situation,  the  artery 
may  be  tied  above  the  first  rib,  or  even  behind  the  Scalenus  muscle :  the  difficulties  oif 
the  operation  in  such  a  case  will  be  materially  increased,  on  account  of  the  greater  depth 
of  the  artery,  and  alteration  of  the  position  of  the  surrounding  parts. 

The  second  division  of  the  subclavian  arteiy,  from  bein^  that  portion  which  rises  higheei 
in  the  neck,  has  been  considered  favourable  for  the  apphcation  of  the  ligatuie,  where  it  is 
difficult  to  apply  it  in  the  third  part  of  its  course,  lliere  are,  however,  many  objections 
to  the  operation  in  this  situation.  It  is  necessary  to  divide  the  Scalenus  anticus  musde, 
upon  which  lies  the  phrenic  nerve,  and  at  the  inner  side  of  which  is  situated  the  internal 
jugular  vein ;  a  wound  of  either  of  these  structures  mi^ht  lead  to  the  most  dangerous  con- 
sequences. Again,  the  artery  is  in  contact^  below,  with  the  pleura,  which  must  also  be 
avoided ;  and  lastly,  the  proximity  of  so  many  of  its  kr^r  branches  arising  internal  to  this 
point,  must  be  a  still  further  objection  to  the  operation.  If,  however,  it  has  been  deter- 
mined upon  to  perform  the  operation  in  this  situation,  it  should  be  remembered  that  it 
occasionally  happens  that  the  artery  passes  in  front  of  the  Scalenus  anticus,  or  through  the 
fibres  of  that  muscle ;  or  that  the  vein  sometimes  passes  with  l^e  artery  behind  the  Sca- 
lenus anticus. 

In  those  cases  of  aneurism  of  the  axillary  or  subclavian  artery  which  encroach  upon  ihe 
outer  portion  of  the  Scalenus  musde  to  such  an  extent  that  a  ligature  cannot  be  applied 
in  that  situation,  it  may  be  deemed  advisable,  as  a  last  resource,  to  tie  the  first  portion  of 
the  subclavian  artery.  On  the  left  side  this  operation  is  <^uite  impracticable,  the  great 
depth  of  the  artery  from  the  surface,  its  intimate  relation  with  the  pleura,  and  its  dose 
proximity  with  so  many  important  veins  and  nerves,  present  a  series  of  difficulties  which 
it  is  impossible  to  overcome.  On  the  right  side  the  operation  is  practicable,  and  has  been 
performed,  though  not  with  success.  The  main  objection  to  the  operation  in  this  situation 
IS  the  smallness  of  the  interval  which  usually  exists  between  the  commencement  of  the 
vessel  and  the  origin  of  the  nearest  branch.  Tliis  operation  may  be  performed  in  the  fol- 
lowing manner.  The  patient  being  placed  on  a  table  in  the  horizontal  position,  with  the 
neck  extended,  an  incision  should  be  made  parallel  with  the  inner  part  of  the  davide,  and  a 
second  dong  the  inner  border  of  the  Stemo-mastoid,  meeting  it  at  right  angles.  The 
sternal  attachment  of  the  Stemo-mastoid  may  now  be  divided  on  a  director,  and  turned 
outwards ;  a  few  small  arteries  and  veins,  and  occasionallv  the  anterior  jugular  must  be 
avoided,  and  the  Stemo-hyoid  and  thyroid  muscles  divided  in  the  same  manner  as  the  pre- 
ceding muscle.  After  tearing  through  the  deep  fasda  with  the  finger-nail,  the  internal 
jugular  vein  will  be  seen  crossing  the  artery;  this  should  be  pressed  aside,  and  the  artery 
secured  bypassing  the  needle  from  below  upwards,  by  which  the  pleura  is  more  effectually 
avoided.  Tne  exact  position  of  the  vagus  nerve,  the  recurrent  laryngeal,  the  phrenic  and 
sympathetic  nerves,  should  be  remembered,  and  the  ligature  should  be  apphed  near  the 
origin  of  the  vertebral,  in  order  to  afford  as  much  room  as  possible  for  the  formation  of  a 
coagulum  between  the  ligature  and  the  oriein  of  the  vessel  It  should  be  remembered  that 
the  right  subclavian  artery  is  occasionally  deeply  placed  in  the  first  part  of  its  course,  when 
it  arises  from  the  left  side  of  the  aortic  arch,  and  passes  in  such  cases  behind  the  CDSopha- 
gus,  or  between  it  and  the  trachea. 

Branches  of  the  Subclavian  Artery  (^g.  197). 

These  are  four  in  number.  Three  arising  from  the  first  portion  of  the  vessel, 
the  vertebral,  the  internal  mammary,  and  the  thyroid  axis;  and  one  from  the  second 
portion,  the  superior  intercostal.  The  vertebral  arises  from  the  upper  and  back 
part  of  the  first  portion  of  the  artery;  the  thyroid  axis  from  the  front,  and  the 
internal  mammary  from  the  under  part  of  this  vessel.  The  superior  intercostal  is 
given  off  from  the  upper  and  back  part  of  the  second  portion  of  the  artery.  On 
tiie  left  side  the  second  portion  usually  gives  off  no  branch,  the  superior  intercostal 
arising  to  the  inner  side  of  the  Scalenus  anticus.     On  both  sides  of  the  body,  the 
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197. — ^Han  of  the  Branches  of  the  Right 
Subdavian  Artery. 


first  three  branches  arise  close  together  at  the  inner  margin  of  the  Scalenus  anticus 
in  the  majority  of  cases  a  free  interval  of  half  an  inch  to  an  inch  existing  between 
the  commencement  of  the  artery  and  the 
origin  of  the  nearest  branch;  in  a  smaller 
number  of  cases,  an  interral  of  more  than 
an  inch  existed,  never  exceeding  an  inch 
and  three-quarters.  In  a  very  few  in- 
stances the  interval  was  less  than  half 
an  inch. 

Yertebrax  Artery  (fig.  194). 

The  vertebral  artery  is  generally  the 
first  and  largest  branch  of  the  subclavian ; 
it  arises  from  the  upper  and  back  part  of 
the  first  portion  of  the  vessel,  and  passing 
upwards,  enters  the  foramen  in  the  trans- 
verse process  of  the  sixth  cervical  verte- 
bra, and  ascends  through  the  foramina  in 
the  transverse  processes  of  all  the  ver- 

tebrs.  Above  the  upper  border  of  the  axis,  it  inclines  outwards  and  upwards  to 
the  foramen  in  the  transverse  process  of  the  atlas,  through  which  it  passes;  it  then 
winds  backwards  behind  its  articular  process,  runs  in  a  deep  groove  on  the  surface 
of  the  posterior  arch  of  this  bone,  and  piercing  the  posterior  occipito-atloid  liga- 
ment and  dura  mater,  enters  the  skull  through  the  formnen  magnum.  It  then 
passes  in  front  of  the  medulla  oblongata,  and  unites  with  the  vessel  of  the  opposite 
side  at  the  lower  border  of  the  pons  Varolii,  to  form  the  basilar  artery. 

At  its  origin,  it  is  situated  behind  the  internal  jugular  vein  and  inferior  thyroid 
artery,  and,  near  the  spine,  lies  between  the  Longus  colli  and  Scalenus  anticus 
muscles,  having  the  thoracic  duct  in  front  of  it  on  the  left  side.  Within  the  fora- 
mina formed  by  the  transverse  processes  of  the  vertebrae,  it  is  accompanied  by  a 
plexus  of  nerves  from  the  sympathetic,  and  lies  between  the  vertebral  vein,  which 
is  in  front,  and  the  cervical  nerves,  which  issue  from  the  intervertebral  foramina 
behind  it.  Whilst  winding  around  the  articular  process  of  the  atlas,  it  is  con- 
tained in  a  triangular  space  formed  by  the  Rectus  posticus  minor,  the  Superior  and 
Inferior  oblique  muscles;  and  is  covered  by  the  Rectus  posticus  major  and  Com- 
plexus.  And  within  the  skull,  as  it  winds  around  the  medulla  oblongata,  it  is 
placed  between  the  hypoglossal  and  anterior  root  of  the  sub-occipital  nerves. 

Branches.  These  may  be  divided  into  two  sets,  those  given  off  in  the  neck,  and 
those  within  the  cranium. 

^      .     ,  n        ,        (    Lateral  spinal. 
Cervtcai  Branches,  1    t^,        ,    '^ 

(    Muscular. 

Posterior  meningeal. 

^       .  ,  n         ,  I    Anterior  spinal. 

Cramal  Branches.    <    t>    ^    •  •     1 

Posterior  spmal. 

Inferior  cerebellar. 

The  Lateral  Spinal  Branches  enter  the  spinal  canal  through  the  inter- vertebral 
foramina,  each  dividing  into  two  branches.  Of  these,  one  passes  along  the  roots 
of  the  nerves  to  supply  the  spinal  cord  and  its  membranes  anastomosing  with  the 
other  spinal  arteries;  the  other  is  distributed  to  the  posterior  surface  of  the  bodies 
of  the  vertebrae. 

Several  large  Muscular  Branches  are  given  off  to  the  deep  muscles  of  the  neck 
where  the  vertebral  artery  curves  around  the  articular  process  of  the  atlas.  They 
anastomose  with  the  occipital  and  deep  cervical  arteries. 

The  Posterior  Meningeal  are  one  or  two  small  branches  given  off  from  the  ver- 
tebral opposite  the  foramen  magnum.  They  ramify  between  the  bone  and  dura 
mater  in  the  cerebellar  fossae,  and  supply  the  falx  cerebelli. 
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The  Anterior  Spinal  is  a  small  branch,  larger  than  the  postexior  spinal,  which 
arises  near  the  termination  of  the  vertebral,  and  unites  with  its  fellow  of  the  op* 
posite  side  in  front  of  the  medulla  oblongata.  The  single  trunk  thus  formedi, 
descends  a  short  distance  on  the  anterior  aspect  of  the  spinal  cord,  and  joins  witli 
a  succession  of  small  branches  which  enter  the  spinal  canal  through  some  of  Uie 
inter- vertebral  foramina;  these  branches  are  derived  from  the  vertebral  and 
ascending  cervical,  in  the  neck;  from  the  intercostal,  in  the  dorsal  region;  and 
from  the  lumbar,  ilio-lumbar,  and  lateral  sacral  arteries  in  the  lower  part  of  the 
spine.  They  unite,  by  means  of  ascending  and  descending  branches,  to  form  a 
single  anterior  median  artery,  which  extends  as  low  down  as  the  lower  part  of  the 
spinal  cord.  This  vessel  is  placed  beneath  the  pia  mater  along  the  anterior  median 
fissure,  it  supplies  that  membrane  and  the  substance  of  the  cord,  and  sends  off 
branches  at  its  lower  part  to  be  distributed  to  the  cauda  equina. 

The  Posterior  Spinal  arises  from  the  vertebral,  at  the  side  of  the  medulla 
oblongata,  passing  backwards  to  the  posterior  aspect  of  the  spinal  cord,  it 
descends  on  either  side,  lying  behind  the  posterior  roots  of  the  spinal  nerves,  and 
is  reinforced  by  a  succession  of  small  branches,  which  enter  the  spinal  canal 
through  the  intervertebral  foramina,  and  by  which  it  is  continued  to  the  lower 
part  of  the  cord,  and  to  the  cauda  equina.  Branches  from  these  vesseb  form  a 
free  anastomosis  around  the  posterior  roots  of  the  spinal  nerves,  and  communicate, 
by  means  of  very  tortuous  transverse  branches,  with  the  vessel  of  the  opposite 
side.  At  its  conunencement,  it  gives  off  an  ascending  branch,  which  terminates 
on  the  sides  of  the  fourth  ventricle. 

The  Inferior  Cerebellar  artery^  the  largest  branch  of  the  vertebral,  winds  back- 
wards around  the  upper  part  of  the  medulla  oblongata,  passing  between  the  origin 
of  the  spinal  accessory  and  pneumogastric  nerves,  over  the  restiform  body,  to  the 
under  surface  of  the  cerebellum,  where  it  divides  into  two  branches  ;  an  internal 
one,  which  is  continued  backwards  to  the  notch  between  the  two  hemispheres  of 
the  cerebellum ;  and  an  external  one,  which  supplies  the  under  surface  of  the 
cerebellum,  as  far  as  its  outer  border,  where  it  anastomoses  with  the  superior 
cerebellar.  Branches  from  this  artery  supply  the  choroid  plexus  of  the  fourth 
ventricle. 

The  Basilar  artery^  so  named  from  its  position  at  the  base  of  the  skuU,  is  a 
single  trunk,  formed  by  the  junction  of  the  two  vertebral  arteries;  it  extends 
from  the  posterior  to  the  anterior  border  of  the  pons  Varolii,  where  it  divides  into 
two  terminal  branches,  the  posterior  cerebral  arteries.  Its  branches  are,  on  each 
side,  the  following : 

Transverse.  Superior  cerebellar. 

Anterior  cerebellar.  Posterior  cerebral. 

The  Transverse  branches  supply  the  pons  Varolii  and  adjacent  parts  of  the 
brain  ;  one  accompanies  the  auditory  nerve  into  the  internal  auditory  meatus ;  and 
another,  of  larger  size,  passes  along  the  cms  cerebelli,  to  be  distributed  to  the 
anterior  border  of  the  under  surface  of  the  cerebellum.  It  is  called  the  anterior 
{inferior)  cerebellar  artery. 

The  Superior  Cerebellar  arteries  arise  near  the  termination  of  the  basilar. 
They  wind  round  the  cms  cerebri,  close  to  the  fourth  nerve,  and,  arriving  at  the 
upper  surface  of  the  cerebellum,  divide  into  branches  which  supply  the  pia  mater, 
covering  its  surface,  anastomosing  with  the  inferior  cerebellar.  It  gives  several 
branches  to  the  pineal  gland,  and  also  to  the  velum  interpositum. 

The  Posterior  Cerebral  arteries^  the  two  terminal  branches  of  the  basilar,  are 
larger  than  the  preceding,  from  which  they  are  separated  near  their  origin  by  the 
third  nerves.  Winding  around  the  cms  cerebri,  they  pass  to  the  under  surface  of 
the  posterior  lobes  of  the  cerebrum,  which  they  supply,  anastomosing  with  the 
anterior  and  middle  cerebral  arteries.  Near  their  origin  they  give  off  a  number 
of  parallel  branches,  which  enter  the  posterior  perforated  spot,  and  receive  the 
posterior  communicating  arteries  from  the  internal  carotid.     They  also  give  off  a 
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branch,  the  posterior  choroid,  which  supplies  the  velom  interpositum  and  choroid 
plexus,  entering  the  interior  of  the  brain,  beneath  the  posterior  border  of  the 
corpus  calloBum. 

Circle  of  PFillis,  The  remarkable  anastomosis  which  exists  between  the 
branches  of  the  internal  carotid,  and  vertebral  arteries  at  the  base  of  the  brain, 
constitutes  the  circle  of  Willis.  It  is  formed,  in  front,  by  the  anterior  cerebral 
and  anterior  communicating  arteries ;  on  each  side,  by  the  trunk  of  the  internal 
carotid,  and  the  posterior  communicating  ;  behind,  by  the  posterior  cerebral,  and 
point  of  the  basilar.  It  is  by  this  anastomosis  that  the  cerebral  circulation  is 
equalized,  and  provision  made  for  effectually  carrying  it  on  if  one  or  more  of  the 
branches  are  obliterated.  The  parts  of  the  brain  included  within  this  arterial 
circle  are,  the  lamina  cinerea,  the  commissure  of  the  optic  nerves,  the  infundi- 
bulum,  the  tuber  cinereum,  the  corpora  albicantia,  and  the  pars  perforata  postica. 

Thyroid  Axis. 

The  thyroid  axis  is  a  short,  thick  trunk,  which  arises  from  the  fore  part  of 
the  first  portion  of  the  subclavian  artery,  close  to  the  inner  side  of  the  Scalenus 
anticus  muscle,  and  divides,  almost  immediately  after  its  origin,  into  three 
branches,  the  inferior  thyroid,  supra-scapular,  and  transversalis  colli. 

The  Inferior  Thyroid  Artery  passes  upwards,  in  a  serpentine  course,  behind 
the  sheath  of  the  carotid  vessel  and  sympathetic  nerve,  the  middle  cervical 
ganglion  resting  upon  this  vessel,  and  is  distributed  to  the  under  surface  of  the 
thyroid  gland,  anastomosing  with  the  superior  thyroid,  and  with  the  corre- 
sponding artery  of  the  opposite  side.     Its  branches  are  the 

Laryngeal.  (Esophageal. 

Tracheal.  Ascending  cervical. 

The  Laryngeal  branch  ascends  upon  the  trachea  to  the  back  part  ot  the 
larynx,  and  supplies  the  muscles  and  the  mucous  membrane  of  this  part. 

The  Tracheal  branches  are  distributed  over  the  trachea,  anastomosing  below 
with  the  bronchial  arteries. 

The  (Esophageal  branches  are  distributed  to  the  oesophagus. 

The  Ascending  cervical  artery  is  a  small  branch  which  arises  from  the  inferior 
thyroid,  just  where  that  vessel  is  passing  behind  the  carotid  artery,  and  runs  up 
the  neck  in  the  interval  between  the  Scalenus  anticus,  and  Rectus  anticus  major. 
It  gives  branches  to  the  muscles  of  the  neck,  which  conmiunicate  with  those  sent 
out  from  the  vertebral,  and  sends  one  or  two  through  the  intervertebral  foramina, 
along  the  cervical  nerves,  to  supply  the  bodies  of  the  vertebrae,  the  spinal  cord, 
and  its  membranes. 

The  Supra-Scapular  Artery,  smaller  than  the  transverse  cervical,  passes 
obliquely  from  within  outwards,  across  the  root  of  the  neck.  It  at  first  lies  on 
the  lower  part  of  the  Scalenus  anticus,  being  covered  by  the  Stemo-mastoid  ;  it 
then  crosses  the  subclavian  artery,  and  runs  outwards  behind,  and  parallel  with, 
the  clavicle  and  Subclavius  muscle,  and  beneath  the  posterior  belly  of  the  Omo- 
hyoid, to  the  superior  border  of  the  scapula,  where  it  passes  over  the  ligament  of 
the  supra-scapular  notch  to  the  supra-spinous  fossa.  In  this  situation  it  lies  close 
to  the  bone,  and  ramifies  between  it  and  the  Supra-spinatus  muscle  to  which  it  is 
mainly  distributed,  giving  off  a  conmiunicating  branch,  which  crosses  the  neck  of 
the  scapula,  to  reach  the  infra-spinous  fossa,  where  it  anastomoses  with  the  dorsal 
branch  of  the  subscapular  artery.  Besides  distributing  branches  to  the  Stemo- 
mastoid^  and  neighbouring  muscles,  it  gives  off  a  supra-acromial  branch,  which, 
piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of  the  acromion, 
anastomosing  with  the  acromial  thoracic  artery.  As  the  artery  passes  across  the 
supra-scapular  notch,  a  branch  descends  into  the  subscapular  fossa,  ramifies 
beneath  that  muscle,  and  anastomoses  with  the  posterior  and  subscapular  arteries. 
It  also  supplies  the  shoulder  joint. 
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The  Tbanbtxrsalis  Colli  puBee  traDBveraely  outwudB,  sctom  the  upper  part 
of  the  aubcUTian  tmngle,  to  the  anterior  mu-gin  of  the  Tn4)eEitu  miucle,  beneath 

iSB. — ^e  Scapular  and  Circumflai  Arteries. 


which  it  dividcB  into  two  branches,  the  superficial  cervical,  and  the  poelenor 
Bcapniar.  In  its  course  across  the  neck,  it  paeees  in  front  of  the  Scaleni  mnscles 
and  the  brachial  plexus,  between  the  diTisions  of  which  it  sometimes  passes,  and 
is  covered  in  hj  the  Platysma,  Stemo-mastoid,  Omo-hyoid,  and  Trapezius 
muscles. 

The  Superficial  Cervical  ascends  beneath  the  anterior  margin  of  the  Tra- 
periuB,  distributing  branches  to  it,  and  to  the  neighbouring  muscles  and  glands  in 
the  neck. 

The  Poiterior  Scapular,  the  continnation  of  the  trangrerae  cerrical,  passes 
beneath  the  levator  angnii  scapalte  to  the  superior  angle  of  the  scapula,  and 
descends  along  the  posterior  border  of  that  bone  as  far  as  the  inferior  angle, 
where  it  anastomoses  with  the  subsc^ular  branch  of  the  axillary.  In  its  course 
it  u  covered  in  by  the  Rhomboid  muscles,  supplying  these,  the  Latissimus  dors! 
and  Trapesius,  and  anastomoses  with  the  snpra-scapular  and  subscapular 
arteries,  and  with  the  posterior  branches  of  some  of  the  intercostal  arteries. 

Pecvliaritiu.  The  Superficial  Cervical  frequently  arises  as  a  oepante  branch  from  the 
thytoid  axis ;  and  the  posterior  ao^ular,  from  the  third,  more  rarely  from  the  eeoond, 
part  of  the  subclavian. 

The  Imtebnal  MimiAHr  arises  from  the  under  surface  of  the  first  portion  of 
the  subclavian  artery,  opposite  the  thyroid  axis.  It  dcscendii  behind  the  clavicle, 
to  the  inner  surface  of  the  anterior  wall  of  the  chest,  resting  upon  the  costal 
cartilages,  a  short  distance  from  the  margin  of  the  stemnm;  and,  at  the  interval 
between  the  sixth  and  seventh  cartilages,  divides  into  two  branches,  the  musculo- 
phrenic, and  superior  epigastric. 

At  its  origin,  it  ia  covered  by  the  internal  jugular  and  subclavian  veins,  and 
eroBsed  by  the  phrenic  nerve.  In  the  upper  part  of  the  thorax,  it  lies  upon  tlie 
costal  cartilages,  and  internal  Intercostal  muscles  in  front,  covered  by  the  pleura 
behind.  At  the  lower  part  of  the  thorax,  the  Triangularis  stemi  separates  this 
vessel  from  the  pleura.  It  is  accompanied  by  two  veins,  which  join  at  the  upper 
part  of  yie  thorax  into  a  single  trunk. 
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The  branches  of  the  internal  mammaiy  are, 

Comes  nervi  phrenici  (superior  phrenic).  Anterior  intercostal. 

Mediastinal.  Perforating. 

Pericardiac.  Musculo-phrenic. 

Sternal.  Superior  epigastric. 

The  Comes  Nervi  Phrenici  {Superior  Phrenic)^  is  a  long  slender  branch,  which 
accompanies  the  phrenic  nerve,  between  the  pleura  and  pericardium,  to  the  Dia- 
phragm, to  which  it  is  distributed;  anastomosing  with  the  other  phrenic  arteries 
from  the  internal  mammary,  and  abdominal  aorta. 

The  Mediastinal  Branches  are  small  vessels,  which  are  distributed  to  the  areolar 
tissue  in  the  anterior  mediastinum,  and  the  remains  of  the  thymus  gland. 

The  Pericardiac  Branches  supply  the  upper  part  of  the  pericardium,  the  lower 
part  receiving  branches  from  the  musculo-phrenic  artery.  Some  sternal  branches 
are  distributed  to  the  Triangularis  stemi,  and  both  surfaces  of  the  sternum. 

The  Anterior  Intercostal  Arteries  supply  the  ^ve  or  six  upper  intercostal  spaces. 
The  branch  corresponding  to  each  space  passes  outwards,  and  soon  divides  into 
two,  which  run  along  the  opposite  edges  of  the  ribs,  and  inosculate  with  the  inter- 
costal arteries  from  the  aorta.  They  are  at  first  situated  between  the  pleura  and 
the  internal  Intercostal  muscles,  and  then  between  the  two  layers  of  these  muscles. 
They  supply  the  Intercostal  and  Pectoral  muscles,  and  the  manmiary  gland. 

The  Anterior  or  Perforating  Arteries  correspond  to  the  ^ve  or  six  upper  inter- 
costal spaces.  They  arise  from  the  internal  mammary,  pass  forwards  through  the 
intercostal  spaces,  and,  curving  outwards,  supply  the  Pectoralis  major,  and  the  in- 
tegument. Those  which  correspond  to  the  first  three  spaces,  are  distributed  to 
the  mammary  gland.  In  females,  during  lactation,  these  branches  are  of  large 
size. 

The  Musculo-phrenic  Artery  is  directed  obliquely  downwards  and  outwards, 
behind  the  cartilages  of  the  false  ribs,  perforating  the  Diaphragm  at  the  eighth  or 
ninth  rib,  and  terminating,  considerably  reduced  in  size,  opposite  the  last  inter- 
costal space.  It  gives  ofi*  anterior  intercostal  arteries  to  each  of  the  intercostal 
spaces  across  which  it  passes;  they  diminish  in  size  as  the  spaces  decrease  in  length, 
and  are  distributed  in  a  manner  precisely  similar  to  the  anterior  intercostals  from 
the  internal  mammary.  It  also  gives  branches  backwards  to  the  Diaphragm,  and 
downwards  to  the  abdominal  muscles. 

The  Superior  Epigastric  continues  in  the  original  direction  of  the  internal 
mammary,  descends  behind  the  Rectus  muscle,  and,  perforating  its  sheath,  divides 
into  branches  which  supply  the  Rectus,  anastomosing  with  the  epigastric  artery 
from  the  external  iliac.  Some  vessels  perforate  the  sheath  of  the  Rectus,  and 
supply  the  muscles  of  the  abdomen  and  the  integument,  and  a  small  branch  which 
passes  inwards  upon  the  side  of  the  ensiform  appendix,  anastomoses  in  front  of 
that  cartilage  with  the  artery  of  the  opposite  side. 

The  Superior  Intercostal  arises  from  the  upper  and  back  part  of  the  second 
portion  of  the  subclavian  artery  on  the  right  side,  and  to  the  inner  side  of  the 
Scalenus  anticus  on  the  left  side.  Passing  backwards,  it  gives  off  the  deep  cer- 
vical branch,  and  descends  behind  the  pleura  in  front  of  the  necks  of  the  first  two 
ribs,  and  inosculates  with  the  first  aortic  intercostal.  In  the  first  intercostal  space, 
it  gives  off  a  branch  which  is  distributed  in  a  similar  manner  with  the  aortic  in- 
tercostals. The  branch  for  the  second  intercostal  space  usually  joins  with  one 
from  the  first  aortic  intercostal.  Each  intercostal  gives  off  a  branch  to  the  posterior 
Spinal  muscles,  and  a  small  one,  which  passes  through  the  corresponding  inter- 
vertebral foramen  to  the  spinal  cord  and  its  membranes. 

The  Deep  Cervical  Branch  (Profunda  Cervicis)  arises,  in  most  cases,  from 
the  superior  intercostal,  and  is  analogous  to  the  posterior  branch  of  an  aortic  in- 
tercostal artery.  Passing  backwards,  between  the  transverse  process  of  the  seventh 
cervical  vertebra  and  the  first  rib,  it  ascends  the  back  part  of  the  neck,  between 
the  Complexus  and  Semi-spinalis  colli  muscles,  as  high  as  the  axis,  supplying  these 
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and  adjacent  mueclea,  and  aDastomoeing  with  the  art«ria  prinoeps 
occipital,  and  with  branchee  which  pasB  outwards  from  the  vertebral. 

SUSGICAL   AnATOHY    OF   THE   AxiLLA. 

The  Axilla  is  a  conical  space,  situated  between  the  upper  and  lateral  parts  of 
the  chest,  and  ioDer  side  of  the  arm. 

Bottodarits,  Its  apex,  which  ia  directed  upwards  towards  the  root  of  the  neck, 
corresponds  to  the  interval  between  the  first  rib  iDtemally,  the  superior  border  of 
the  scapula  externally,  and  the  clavicle  and  Subclavius  muscle  in  front.  Xbe  bate, 
directed  downwards,  is  formed  by  the  integument,  and  a  thick  lajer  of  faecia,  ex- 
tending between  the  lower  border  of  the  Pectoralis  m^or  in  front,  and  the  lower 

199.— The  Axillary  Artery,  and  its  Branches. 


border  of  the  Latjsstmus  dorsi  behind;  it  is  broad  internally,  at  tae  chest,  but 
narrow  and  pointed  externally,  at  the  arm.  Its  anterior  boundary  is  formed  by 
the  Pectoralis  major  and  Minor  muscles,  the  former  covering  in  the  whole  of  the 
anterior  wall  of  the  axilla,  the  latter  covering  only  its  central  part.  Its  posterior 
boundary,  which  extends  somewhat  lower  than  the  anterior,  is  formed  by  the  Sub- 
scapularis  above,  the  Teres  m^or  and  Latissimus  dorsi  below.  On  tlie  inner  tide 
are  the  first  four  ribs  and  their  corresponding  Intercostal  muscles,  and  part  of  the 
Serratus  mognus.  On  the  oufer  side,  where  the  anterior  and  posterior  boundaries 
converge,  the  space  is  narrow,  and  bounded  by  the  humerus,  the  Ooraco-brachialis 
and  Biceps  muscles. 

Contentt.  This  space  contains  the  axillary  vessels,  and  brachial  plexus  of  nerves 
with  their  branches,  some  branches  of  the  intercostal  nerves,  a  large  number  of 
lymphatic  glands,  all  connected  together  by  a  quantity  of  fat  and  loose  areolar 
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Their  Position.  The  axillary  artery  and  vein,  with  the  brachial  plexus  of  nerves, 
extend  obliquely  along  the  outer  boundary  of  the  axillary  space,  from  its  apex  to 
its  base,  and  are  placed  much  nearer  the  anterior  than  the  posterior  wall,  the  vein 
lying  to  the  inner  or  thoracic  side  of  the  artery,  and  altogether  concealing  it.  At 
the  fore  part  of  the  axillary  space,  in  contact  with  the  Pectoral  muscles,  are  the 
thoracic  branches  of  the  axillary  artery,  and  along  the  anterior  margin  of  the 
axilla,  the  long  thoracic  artery  extends  to  the  side  of  the  chest.  At  the  back  part, 
in  contact  with  the  lower  margin  of  the  Subscapularis  muscle,  are  the  subscapular 
vessels  and  nerves;  winding  around  the  lower  border  of  this  muscle,  is  the  dor- 
salis  scapulae  artery  and  veins;  and  towards  the  outer  extremity  of  the  muscle,  the 
posterior  circumflex  vessels  and  nerve  are  seen  curving  backwards  to  the 
shoulder. 

Along  the  inner  or  thoracic  side,  no  vessel  of  any  importance  exists,  its  upper 
part  being  crossed  by  a  few  small  branches  from  the  superior  thoracic  artery. 
There  are  some  important  nerves,  however,  in  this  situation ;  the  posterior  thoracic 
or  external  respiratory  nerve,  descending  on  the  surface  of  the  Serratus  magnus,  to 
which  it  is  distributed;  and  perforating  the  upper  and  anterior  part  of  this  wall, 
are  the  intercosto-humeral  nerves,  which  pass  across  the  axilla  to  the  inner  side 
of  the  arm. 

The  cavity  of  the  axilla  is  filled  by  a  quantity  of  loose  areolar  tissue,  a  large 
number  of  small  arteries  and  veins,  all  of  which  are,  however,  of  inconsiderable 
size,  and  numerous  lymphatic  glands;  these  are  from  ten  to  twelve  in  number, 
and  situated  chiefly  on  the  thoracic  side,  and  lower  and  back  part  of  this 
space. 

The  student  should  attentively  consider  the  relation  of  the  vessels  and  nerves  in 
the  several  parts  of  the  axilla;  for  it  not  unfrequently  happens  that  the  surgeon 
is  called  upon  to  extirpate  diseased  glands,  or  to  remove  a  tumour  from  this 
situation.  Li  performing  such  an  operation,  it  will  be  necessary  to  proceed  with 
much  caution  in  the  direction  of  the  outer  wall  and  apex  of  the  space,  as  here  the 
axillary  vessels  will  be  in  danger  of  being  wounded.  Towards  the  posterior  wall, 
it  will  be  necessary  to  avoid  the  subscapular,  dorsalis  scapulae,  and  posterior 
circumflex  vessels,  and,  along  the  anterior  wall,  the  thoracic  branches.  It  is  only 
along  the  inner  or  thoracic  wall,  and  in  the  centre  of  the  axillary  cavity,  that 
there  are  no  vessels  of  any  importance;  a  most  fortunate  circumstance,  for  it  is  in 
this  situation  more  especially  that  tumours  requiring  removal,  are  most  frequently 
situated. 

The  Axillabt  Abtebt. 

The  axillary  artery,  the  continuation  of  the  subclavian,  commences  at  the 
lower  border  of  the  first  rib,  and  terminates  at  the  lower  border  of  the  tendons  of 
the  Latissimus  dorsi  and  Teres  major  muscles,  when  it  becomes  the  brachial. 
Its  direction  varies  with  the  position  of  the  limb :  where  the  arm  lies  by  the  side 
of  the  chest,  the  vessel  forms  a  gentle  curve,  the  convexity  being  upwards  and 
outwards ;  when  it  is  directed  at  right  angles  with  the  trunk,  the  vessel  is  nearly 
straight  ;*  and  if  elevated  still  higher,  it  describes  a  curve,  the  concavity  of  which 
is  directed  upwards.  At  its  commencement  the  artery  is  very  deeply  situated, 
but  near  its  termination  is  superficial,  being  covered  only  by  the  skin  and  fascia. 
The  description  of  the  relations  of  this  vessel  may  be  facilitated  by  its  division 
into  three  portions.  The  first  portion  being  that  above  the  Pectoralis  minor ;  the 
second  portion,  beneath ;  and  the  third,  below  that  muscle. 

The  first  portion  of  the  axillary  artery  is  in  relation,  in  fronts  with  the 
clavicular  portion  of  the  Pectoralis  major,  the  costo-coracoid  membrane,  and  the 
cephalic  vein;  behind,  with  the  first  intercostal  space,  the  corresponding  Inter- 
costal muscle,  the  first  serration  of  the  Serratus  magnus,  and  the  posterior 
thoracic  nerve;  on  its  outer  side  with  the  brachial  plexus,  from  which  it  is 
separated  by  a  little  cellular  interval;  on  its  inner,  or  thoracic  side,  with  the 
axillary  vein.  J 
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Relations  op  Fikst  Portioh  of  tu  Axillaet  Asrunr. 

Infrxnd. 
Peetonlia  msjor. 
Cosio-oonooid  membnuM. 
Cephalic  vein. 


Braohkl  plezoa. 


Axillary 

Artery. 

Fim  portion. 


Axillary  Teiii. 


First  interooetal  sp^ce,  and  Interooetal  muaole. 
First  serratioii  of  serratos  magnna^ 
Foaterior  thoracio  nerve. 

The  second  portion  of  the  axillary  artery  lies  beneath  the  Pectoralia  minor.  It 
is  covered,  in  fronts  by  the  Pectoralia  mi^or  and  minor  muscles ;  bekind,  it  ia 
separated  from  the  Subecapnlaris  by  a  cellular  interval ;  <m  the  inner  side^  it  ia 
in  contact  with  the  axillary  Tein.  The  brachial  plexus  of  nerves  sorroands  the 
artery,  and  separates  it  from  direct  ocmtact  with  the  yein  and  adjacent  muscles. 

Relatiohs  of  Second  Pobtiom  of  the  Axillaet  Artekt. 

InfrofU. 
Pectoralis  mi^cnr  and  minor. 


Outer  mde. 
Brafihial  nlflius. 


Axillary 

Artery. 

Second  poftidLJ 


Jnmeriide. 

Axillary  vein. 


BekimL 
Subac^mlaria. 

The  third  portion  of  the  axillary  artery  lies  below  the  Pectoralis  mincn*.  It  is 
in  relation,  tu  fronts  with  the  lower  border  of  the  Pectoralis  major  above,  being 
covered  only  by  the  integument  and  fascia  below ;  behindj  with  the  lower  part  of 
the  Subscapuliuis,  and  the  tendons  of  the  Latissimns  dorsi  and  Teres  nu^or ;  oo 
its  outer  side^  with  the  Coraco-brachialis ;  on  its  inner^  or  thoracic  side,  with  the 
axillary  vein.  The  brachial  plexus  of  nerves  bears  the  following  relation  to  the 
artery  in  this  part  of  its  course :  on  the  outer  side  is  the  median  nerve,  and  the 
musculo-cutaneous  for  a  short  distance;  on  the  inner  side,  the  ulnar,  the  internal, 
and  lesser  internal  cutaneous  nerves;  and  behind^  the  musculo-spiral,  and  cir- 
cumflex, the  latter  extending  only  to  the  lower  border  of  the  Subscapularis 
muscle. 

Relations  of  Third  Portion  of  the  Axillary  Artert. 

Jnfront 
Integument  and 
Pectoralis  mj^or. 


X 


Outer  sick, 
Coraoo-brachialis. 
Median  nerve. 
Musoulo-cutaneons  nerve. 


AxUlary 

Artery. 

Third  portioD. 


Jmm-side. 

Ulnar  nerve. 

Internal  cutaneous  nerves. 

Axillary  vein. 


Behind. 
Subscapularis. 

Tendons  of  Latissimus  dorsi,  and  Teres  major. 
Musculo-spiral,  and  circumflex  nerves. 
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Peculiarities.  The  axillary  arterv,  in  about  one  case  out  of  every  ten,  gives  off  a  large 
branchy  which  forms  either  one  of  the  arteries  of  the  forearm,  or  a  large  muscular  trunk. 
In  the  first  set  of  cases  this  arterv  is  most  frequentlv  the  radial  (1  in  33),  sometimes  the 
ulnar  (1  in  72),  and  very  rarely,  the  interosseous  (1  m  506).  In  the  second  set  of  cases, 
the  trunk  gave  origin  to  the  subscapular,  circumflex,  and  profunda  arteries  of  the  arm. 
Sometimes  only  one  of  the  circumflex,  or  one  of  the  profunda  arteries,  arose  from  the 
trunk.  In  these  cases  the  brachial  plexus  surrounded  the  trunk  of  the  branches,  and  not 
the  main  vessel 

Surgical  Anatomy.  The  student  having  carefully  examined  the  relations  of  the  axillary 
arterv  in  its  various  parts,  should  now  consider  in  what  situation  compression  of  this 
vessel  may  be  most  easily  effected,  and  the  best  position  for  the  application  of  a  ligature 
to  it  when  necessary. 

Compression  of  this  vessel  is  required  in  the  removal  of  tumours,  or  in  amputation  of 
the  upper  part  of  the  arm ;  and  the  only  situation  in  which  this  can  be  effectually  made, 
is  in  the  lower  part  of  its  course,  just  beneath  the  integument  and  fascia;  and  on  com- 
preflsinff  it  fix>m  within  outwards  upon  the  humerus,  the  circulation  may  be  efficiently 
suspended. 

The  application  of  a  liaature  to  the  axillary  artery  may  be  required,  in  cases  of  aneurism 
of  the  upjper  part  of  the  hrachial ;  and  there  are  only  two  situations  in  which  it  may  be 
secured,  viz.,  m  the  upper,  or  in  the  lower  part  of  its  course. 

The  cupiUary  artery  at  its  central  part  is  so  deeply  seated,  and,  at  the  same  time,  so  dosely 
surrounded  with  la^  nervous  trunks,  that  the  application  of  a  ligature  to  it  would  be 
almost  impracticable. 

In  the  lotoer  part  of  its  course  the  operation  is  more  simple,  and  may  be  performed  in 
the  followinjg  manner : — ^The  ^tient  bein^  placed  on  a  bed,  and  the  arm  separated  from 
the  side,  with  the  hand  supinated,  the  head  of  Ihe  humerus  is  felt  for,  and  an  inoisimi 
made  through  the  integument  over  it,  about  two  inches  in  lenstb,  a  Uttle  nearer  to  the 
posterior^  than  the  anterior  fold  of  the  axilla.  After  carefuUy  dissecting  through  the 
areolar  tissue  and  fetscia,  the  median  nerve  and  axillary  vein  are  exposed ;  the  former 
haying  been  displaced  to  the  outer,  and  the  latter  to  the  inner  side  of  the  arm,  the  elbow 
being  at  the  same  time  bent  so  as  to  relax  these  structures,  and  facilitate  their  separation, 
the  ligature  may  be  passed  around  the  artery  from  the  ulnar  to  the  radial  side. 

The  upper  portion  of  the  axillary  artery  may  be  tied,  in  cases  of  aneurism  encroaching 
so  far  upwaros  that  a  ligature  cannot  be  applied  in  the  lower  part  of  its  course.  Notwith- 
standing that  this  operation  has  been  periormed  in  some  few  cases,  and  with  success,  its 
performance  is  attended  with  much  difficulty  and  danger.  The  student  will  remark,  that 
m  this  situation,  it  would  be  necessary  to  divide  a  thick  muscle,  and,  alter  separating  the 
Gosto-coracoid  membrane,  the  artery  would  be  exposed  at  the  bottom  of  a  more  or  less 
deep  space,  with  the  cephalic  and  axillary  veins  in  such  relation  with  it  as  must  render  the 
application  of  a  ligature  to  this  part  of  the  vessel  particularly  hazardous.  Under  such 
circumstances  it  is  an  easier,  and,  at  the  same  time,  more  advisable  operation,  to  tie  the 
subclavian  artery  in  the  third  part  of  its  course. 

In  a  case  of  wound  of  this  vessel,  the  general  practice  of  cutting  down  upon,  and  tying 
the  vessel  above  and  below  the  wounded  point,  should  be  adopted  m  all  cases. 

The  branches  of  the  axillary  artery  are,  the 

1?        ,  *  T>    ^     (  Superior  thoracic. 
From  1st  Part.    {  t.         •  i  xi_ 

(  Acromial  thoracic. 

v        ^   J  -D    .    \  Thoracica  lontra. 
From  2nd  Part.  <  rm.        .        i    . 

(  Thoracica  alans. 

{Subscapular. 
Anterior  circumflex. 
Posterior  circumflex. 

The  Superior  Thoracic  is  a  small  artery,  which  arises  from  the  axillary,  or  by 
a  common  trunk  with  the  acromial  thoracic.  Running  forwards  and  inwards 
along  the  upper  border  of  the  Pectoralis  minor,  it  passes  between  it  and  the  Pec- 
toralis  major  to  the  side  of  the  chest.  It  supplies  these  muscles,  and  the  parietes 
of  the  thorax,  anastomosing  with  the  internal  mammary  and  intercostal  arteries. 

The  Acromial  Thoracic  is  a  short  trunk,  which  arises  from  the  fore  part  of  the 
axillary  artery.  Projecting  forwards  to  the  upper  border  of  the  Pectoralis  minor, 
it  divides  into  three  sets  of  branches,  thoracic,  acromial,  and  descending.  The 
thoracic  branches,  two  or  three  in  number,  are  distributed  to  the  Serratus  magnns 
and  Pectoral  muscles,  anastomosing  with  the  intercostal  branches  of  the  internal 
mammary.     The  acromial  branches  are  directed  outwards  towards  the  acromion. 
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sopplying  the  Deltoid  muscle,  and  anastomosing,  on  the  surface  of  the  acromion, 
with  the  supra-scapular  and  posterior  circumflex  arteries.  The  descending  branch 
passes  in  the  inter-space  between  the  Pectoralis  major  and  Deltoid,  accompanjing 
the  cephalic  yein,  and  supplying  both  muscles. 

The  Long  Thoracic  passes  downwards  and  inwards  along  the  lower  border 
of  the  Pectoralis  minor  to  the  side  of  the  chest,  supplying  the  Serratus  magnus, 
the  Pectoral  muscles,  and  manmiary  gland,  and  sending  branches  across  the  axilla 
to  the  axillary  glands  and  Subscapularis,  which  anastomose  with  the  internal 
mammary  and  intercostal  arteries. 

The  Thoracica  Alaris  is  a  small  branch,  which  supplies  the  glands  and  areolar 
tissue  of  the  axilla.  Its  place  is  frequently  supplied  by  branches  from  some  of 
the  other  thoracic  arteries. 

The  Suhscapulavy  the  largest  branch  of  the  axillary  artery,  arises  opposite  tiie 
lower  border  of  the  Subscapularis  muscle,  and  passes  downwards  and  backwards 
along  its  lower  margin  to  the  inferior  angle  of  the  scapula,  where  it  anastomoses 
with  the  posterior  scapular,  a  branch  of  the  subclavian.  It  distributes  branchefl 
to  the  Subscapularis,  the  Serratus  magnus.  Teres  major,  and  Latissimus  dorsi 
muscles,  and  gives  off,  about  an  inch  and  a-half  from  its  origin,  a  large  branch,  the 
dorsalis  scapulae.  This  vessel  curves  round  the  inferior  border  of  the  scapula, 
leaving  the  axilla  in  the  inter- space  between  the  Teres  minor  above,  the  Teres  major 
below,  and  the  long  head  of  the  Triceps  in  front;  and  divides  into  three  branches, 
a  subscapular,  which  enters  the  subscapular  fossa  beneath  the  Subscapularis  which 
it  supplies,  anastomosing  with  the  subscapular  and  supra-scapular  arteries;  an 
infra-spinous  branch  (dorsalis  scapulae),  which  turns  round  the  axillary  border  of 
the  scapula,  between  the  Teres  minor  and  the  bone,  enters  the  infra-spinous  fossa, 
supplies  the  Infra-spinatus  muscle,  and  anastomoses  with  the  supra-scapular  and 
posterior  scapular  arteries;  and  a  median  branch,  which  is  continued  along  the 
axillary  border  of  the  scapula,  between  the  Teres  major  and  minor,  and,  at  the  dorsal 
surface  of  the  inferior  angle  of  the  bone,  anastomoses  with  the  supra-scapular. 

The  Circumflex  Arteries  wind  around  the  neck  of  the  humerus. 

The  Posteriory  the  larger  of  the  two,  arises  from  the  back  part  of  the  axillary, 
opposite  the  lower  border  of  the  Subscapularis  muscle,  and,  passing  backwards 
with  the  circumflex  veins  and  nerve,  through  the  quadrangular  space  bounded  by 
the  Teres  major  and  minor,  the  scapular  head  of  the  Triceps  and  the  humerus, 
winds  around  the  neck  of  that  bone,  is  distributed  to  the  Deltoid  muscle  and 
'  shoulder-joint,  anastomosing  with  the  anterior  circumflex,  supra-scapular,  and 

acromial  thoracic  arteries. 

The  Anterior  CircumfleXy  considerably  smaller  than  the  preceding,  arises  just 
below  that  vessel,  from  the  outer  side  of  the  axillary  artery.  It  passes  horizon- 
tally outwards,  beneath  the  coraco-brachialis  and  short  head  of  the  Biceps,  lying 
upon  the  fore  part  of  the  neck  of  the  humerus,  and,  on  reaching  the  bicipital 
groove,  gives  off  an  ascending  branch,  which  passes  upwards  along  it,  to  supply 
the  head  of  the  bone  and  the  shoulder-joint.  The  trunk  of  the  vessel  is  then 
continued  outwards  beneath  the  Deltoid  which  it  supplies,  and  anastomoses  with 
the  posterior  circumflex,  and  acromial  thoracic  arteries. 

Brachial  Artert  (fig.  200). 

The  brachial  artery  commences  at  the  lower  margin  of  the  tendon  of  the  Teres 
major,  and,  passing  down  the  inner  and  anterior  aspect  of  the  arm,  terminates 
about  half  an  inch  below  the  bend  of  the  elbow,  where  it  divides  into  the  radial 
and  ulnar  arteries. 

The  direction  of  this  vessel  is  marked  by  a  line  drawn  from  the  outer  side  of 
the  axillary  space  between  the  folds  of  the  axilla,  to  a  point  midway  between 
the  condyles  of  the  humerus,  which  corresponds  to  the  depression  along  the 
inner  border  of  the  Coraco-brachialis  and  Biceps  muscles.     In  the  upper  part 
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Bend  of  the  Elbow. 

At  the  bend  of  the  elbow,  the  brachial  artery  sinks  deeply  into  a  triangular  in- 
terval, the  base  of  which  is  directed  upwards  towards  the  humerus,  and  the  sides 
of  which  are  bounded,  externally,  by  the  Supinator  longus,  internally,  by  the  Pro- 
nator radii  teres;  its  floor  is  formed  by  the  Brachialis  anticus,  and  Supinator  brevis. 
This  space  contains  the  brachial  artery,  with  its  accompanying  veins;  the  radial 
and  ulnar  arteries,  the  median  and  musculo-spiral  nerves,  and  the  tendon  of  the 
Biceps.  The  brachial  artery  occupies  the  middle  line  of  this  space,  and  divides 
opposite  the  coronoid  process  of  the  ulna  into  the  radial  and  ulnar  arteries;  it  is 
covered,  in  fronts  by  the  integument,  the  superficial  fascia,  and  the  median  basilic  vein, 
the  vein  being  separated  from  direct  contact  with  the  artery  by  the  bicipital  fascia. 
Behind^  it  lies  on  the  Brachialis  anticus,  which  separates  it  from  the  elbow-joint. 
The  median  nerve  lies  on  the  inner  side  of  the  artery,  but  separated  from  it  below 
by  an  interval  of  half  an  inch.  The  tendon  of  the  Biceps  lies  to  the  outer  side 
of  the  space,  and  the  musculo-spiral  nerve  still  more  externally,  lying  upon  the 
Supinator  brevis,  and  partly  concealed  by  the  Supinator  longus. 

PecuLiarities  of  the  Artery  as  regards  its  Course,  The  brachial  artery,  accompanied  by  Um 
median  nerve,  may  leave  the  inner  border  of  the  Biceps,  and  descend  towards  tne  inner  con- 
dyle of  the  humerus,  where  it  usually  curves  around  a  prominence  of  bone,  to  which  it  is 
connectfsd  by  a  fibrous  band ;  it  then  inclines  outwards,  beneath  or  through  the  substance 
of  the  Pronator  teres  muscle,  to  the  bend  of  the  elbow.  This  variation  bears  oonsideraUe 
analogy  with  the  normal  condition  of  the  artery  in  some  of  the  camivora. 

As  regards  its  Division,  Occasionally,  the  artery  is  divided  for  a  short  distance  at  its 
upper  part  into  two  trunks,  which  are  united  above  and  below.  A  similar  peculiarity  ocean 
in  the  main  vessel  of  the  lower  limb. 

The  point  of  bifurcation  may  be  above  or  below  the  usual  point,  the  former  condition 
being  by  far  the  most  frequent.  Out  of  481  examinations  recorded  by  Mr.  Quain,  some 
made  on  the  right  and  some  on  the  left  side  of  the  body,  in  386  the  artery  bifurcated  in 
its  normal  position.  In  one  case  only  was  the  place  of  division  lower  than  usual,  being 
two  or  three  inches  below  the  elbow-joint.  'In  ninety  cases  out  of  481,  or  about  i  in  5^ 
there  were  two  arteries  instead  of  one  in  some  i)art,  or  in  the  whole  of  the  arm.* 

There  appears,  however,  to  be  no  correspondence  between  the  arteries  of  the  two  arnu^ 
with  respect  to  their  irre^lar  division ;  for  in  sixty-one  bodies  it  occurred  in  one  side  only 
in  forty-three ;  on  both  sides,  in  difierent  positions,  in  thirteen ;  on  both  sides,  in  the  same 
position,  in  five. 

The  point  of  bifurcation  takes  place  at  different  parts  of  the  arm,  being  most  frequent 
in  the  upper  part,  less  so  in  the  lower  part,  and  least  so  in  the  middle,  the  most  usuid 
point  for  tne  application  of  a  ligature  ;  imder  any  of  these  circumstances  two  large  artenes 
would  be  foimd  m  the  arm  instead  of  one.  The  most  frequent  (in  three  out  of  four)  of  these 
peculiarities  is  the  high  division  of  the  radial  It  often  arises  from  the  inner  side  of  the 
orachial,  and  runs  ps^allel  with  the  main  trunk  to  the  elbow,  where  it  crosses  it,  lying 
beneath  the  fascia ;  or  it  may  perforate  the  fascia,  and  pass  over  the  artery,  immediately 
beneath  the  integument 

Tlie  ulnar  sometimes  arises  from  the  brachial  high  up,  and  then  occasionally  leaves  Uiat 
vessel  at  the  lower  port  of  the  arm,  and  descends  towards  the  inner  condyle.  In  the 
fore-arm  it  generally  lies  beneath  the  deep  fascia,  superficial  to  the  Flexor  muscles ;  occa- 
sionally between  the  integument  and  deep  fasda,  and  very  rarely  beneath  the  Flexor 
musdes. 

The  interosseous  artery  sometimes  arises  from  the  upper  part  of  the  brachial  or  axiUaiy: 
as  it  descends  the  arm  it  lies  behind  the  main  trunk,  and  at  the  bend  of  the  elbow  regains 
its  usual  position. 

In  some  cases  of  high  division  of  the  radial,  the  remaining  trunk  (ulnar  interosseous) 
occasionally  passes,  together  with  the  median  nerve,  along  the  inner  margin  of  the  arm  to 
the  inner  condyle,  and  then  passing  from  within  outward^  beneath  or  through  the  Pronator 
teres,  regains  its  usual  position  at  the  bend  of  the  elbow. 

Occasionally,  the  two  arteries  representing  the  brachial  are  connected  at  the  bend  of  the 
elbow  by  a  short  transverse  branch,  and  are  even  sometimes  reunited. 

Sometimes  long  slender  vessels,  vom,  aberrarUioj  connect  the  brachial  or  axillary  arteries 
with  one  of  the  arteries  of  the  fore-arm,  or  a  branch  from  them.  .  These  veeseb  usually 
join  the  radial. 

In  some  subjects  the  brachial  artery  is  covered  by  an  additional  slip  from  the  Biceps  or 
Brachialis  anticus  muscles ;  and  occasionally  a  sup  from  the  latter  muscle  covers  the 
whole  extent  of  the  ulnar  interosseous  trunk  in  cases  oi  high  division  of  the  radial 

Surgical  Anatomy,  Compression  of  the  brachial  artery  is  required  in  cases  of  amputation 
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of  the  aim  or  fore-ann,  in  resection  of  the  elbow-joint,  and  the  removal  of  tumours ;  and 
it  will  be  observed,  that  it  may  be  effected  in  almost  any  part  of  its  course ;  if  pressure  is 
made  in  the  upper  part  of  the  limb  it  should  be  directea  from  within  outwards,  and  if  in 
the  lower  part,  from  before  backwards,  as  the  artery  lies  on  the  inner  side  of  the  humerus 
above,  and  in  front  of  it  below.  The  most  favourable  situation  is  either  above  or  below 
the  insertion  of  the  Coraco-brachialis. 

The  application  of  a  ligature  to  the  brachial  artery  may  be  required  in  cases  of  wounds 
of  the  vessel,  or  of  aneurism  of  the  brachial,  tlie  radial,  ulnar,  or  interosseous  arteries ;  and 
this  vessel  may  be  secured  in  any  part  of  its  course.  The  chief  guides  in  determining  its 
position  are  the  surfietce-markings  produced  by  the  inner  margin  of  the  Coraco-brachialis 
and  Biceps,  the  known  course  of  the  vessel,  and  its  pulsation,  which  should  be  carefidly 
felt  for  before  any  operation  is  performed,  as  the  vessel  occasionally  deviates  from  its  usual 
position  in  the  arm.  In  whatever  situation  the  operation  is  performed,  great  care  is  neces- 
sary on  account  of  the  extreme  thinness  of  the  parts  covering  the  artery,  and  the  intimate 
connection  which  the  vessel  has  throughout  its  whole  course  with  important  nerves  and 
veins.  Sometimes  a  thin  layer  of  musctdar  fibre  is  met  with  conceaUng  the  artery ;  if 
Buch  is  the  case,  it  must  be  divided  across,  in  order  to  expose  it. 

In  the  upper  third  of  the  arm  the  artery  may  be  exposed  in  the  following  manner.  The 
patient  bemg  placed  horizontally  upon  a  table,  the  affected  limb  should  be  raised  from  the 
side,  and  the  hand  supinated.  An  incision  about  two  inches  in  length  should  be  made  on 
the  ulnar  side  of  the  Coraco-brachialis  muscle,  and  the  subjacent  fetscia  cautiously  divided 
so  as  to  avoid  woimdin^  the  internal  cutaneous  nerve  or  basilic  vein,  which  sometimes 
runs  on  the  surfEuse  of  tne  artery  as  high  as  the  axilla.  The  fascia  having  been  divided,  it 
should  be  remembered,  that  the  ulnar  and  internal  cutaneous  nerves  lie  on  the  inner  side 
of  the  artery,  the  median  on  the  outer  side,  the  latter  nerve  beine  occasionally  superficial 
to  the  artery  in  this  situation,  and  that  the  venae  comites  are  also  in  relation  with  the 
vessel,  one  on  either  side.  These  being  carefully  separated,  the  aneurism  needle  should  be 
passed  around  the  artery  from  the  ulnar  to  the  radial  side. 

If  two  arteries  are  present  in  the  arm  in  consequence  of  a  high  division,  thev  are  usually 
placed  side  bv  side ;  and  if  they  are  exposed  in  an  operation,  the  surgeon  should  endeavour 
to  ascertain,  by  alternately  pressing  on  one  or  the  other  vessel,  which  of  the  two  commu- 
nicates with  the  woimd  or  aneurism,  when  a  ligature  may  be  applied  accordingly ;  or  if 
pulsation  or  haemorrhage  ceases  only  when  both  vessels  are  compressed,  both  vessels  may 
be  tied,  as  it  may  be  concluded  that  the  two  communicate  above  the  seat  of  disease  or  are 
reunited. 

It  should  also  be  remembered,  that  two  arteries  may  be  present  in  the  arm  in  a  case  of 
high  division,  and  that  one  of  these  may  be  foimd  along  the  inner  intermuscular  septum, 
in  a  line  towards  the  inner  condyle  of  the  humerus,  or  in  its  usual  position,  but  deeply 
placed,  beneath  the  common  trunk:  a  knowledge  of  these  &cts  will  at  once  suggest  the 
precautions  necessary  in  every  case,  and  indicate  the  necessary  measure  to  be  adopted  when 
met  with. 

In  the  middle  of  the  arm  the  brachial  artery  may  be  exposed  by  making  an  incision  along 
the  inner  margin  of  the  Biceps  muscle.  The  fore-arm  being  bent  so  as  to  relax  the  muscle, 
it  should  be  drawn  slightly  aside,  and  the  fascia  being  carenilly  divided,  the  median  nerve 
will  be  exposed  lying  upon  the  artery  ^sometimes  beneath) ;  this  being  drawn  inwards  and 
the  muscle  outwar£,  the  artery  should  be  separated  from  its  accompanying  veins  and 
secured.  In  this  situation  the  inferior  profunda  may  be  mistaken  for  the  main  trunk, 
especiaUy  if  enlarged,  from  the  collateral  circulation  having  become  established;  this 
may  be  avoided  by  directing  the  incision  externally  towards  the  Biceps,  rather  than  in- 
wards or  backwards  towards  the  Triceps. 

The  lower  part  of  the  brachial  artery  is  of  extreme  interest  in  a  surgical  point  of  view, 
on  account  of  the  relation  which  it  bears  to  those  veins  most  commonly  opened  in  vene- 
section. Of  these  vessels,  the  median  basilic  is  the  larsest  and  most  prominent,  and,  con- 
sequently, the  one  usually  selected  for  the  operation.  It  should  be  remembered,  that  this 
vem  runs  pu^el  with  the  brachial  artery,  from  which  it  is  separated  by  the  bicipital 
fascia,  and  that  in  no  case  should  this  vessel  be  selected  for  the  operation,  except  in  a 
part  which  is  not  in  contact  with  the  artery. 

The  branches  of  the  brachial  artory  are  the 

Superior  profunda.  Inferior  profunda. 

Nutrient  artery.  Anastomotica  magna. 

Muscular. 

The  Superior  Profunda  arifics  from  the  inner  and  back  part  of  the  brachial, 
opposite  the  lower  border  of  the  Teres  major,  and  passes  backwards  to  the 
interval  between  the  outer  and  inner  heads  of  the  Triceps  muscle,  accompanied 
by  the  musculo-spiral  nerve ;  it  winds  around  the  back  part  of  the  shaft  of  the 
humerus  in  the  spiral  groove,  between  the  Tricq^  and  the  bone,  and  descends  on 
the  outer  side  of  the  arm   to   the    space  bel[g||^y||^^«chittli8  anticus,   and 

Kk    % 
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Supinator  loDgus,  as  far  as  the  eltmw,  where  it  anutomoses  with  the  recurrent 
branch  of  the  radial   artery.      It  supplies  the  Deltoid,  Coraco-bracahilis,   and 

Triceps  muscles,  and  whilst 
101. — The  Surgical  Anatomy  of  the  Radial  and  Ulnar  ia  the  groove,  between  the 

Art«nes.  Triceps  and  the  bone,    it 

gives  off  the  posterior  ar- 
ticular artery,  which  de- 
scends perpendicularly  be- 
tween the  Triceps  and  the 
bone^  to  the  back  part  of 
the  elbow-joint,  where  it 
anastomoses  with  the  mter- 
osseoue  recurrent  branch, 
and,  on  the  ituer  side  of 
(he  arm,  with  the  ulnar 
recurrent,  and  with  the 
*^  anastomotica  magna  or  in- 

ferior profunda  (fig.  203). 

The  Nutrient  artery  of 
the  shaft  of  the  humeros 
arises  from  the  brachial, 
sboutthe  middle  of  the  arm. 
Passing  downwards,  it  en- 
ters the  nutritious  canal  of 
that  bone,  near  the  inser- 
tion of  the  Coraco-brachia- 
lis  muscle. 

The  Inferior  Pm/umda, 
of  small  size,  arises  from 
the  brachial,  a  little  below 
the  middle  of  the  arm ; 
piercing  the  internal  inter- 
muscular septum,  it  de- 
scends on  the  surface  of 
the  inner  head  of  the  Tri- 
ceps muscle,  to  the  space 
between  the  inner  condyle 
and  olecranon,  accompa- 
nied by  the  ulnar  nerve, 
and  terminat«s  by  anasto- 
mosing  with  the  posterior 
*.r^  ulnar  recurrent,  and  ana- 

stomotica  magna. 

The  Anrutotnotica  Matf- 
na  arises  from  the  brachial, 
alKiut  two  inches  above  the 
elbow-joint.  It  passes 
transversely  inwards  upon 
the  Brochialis  anticus,and, 
piercing  the  internal  inter- 
muscular septum,  winds 
around  the  back  part  of  the 
humerus,  between  the  Tri- 
ceps and  the  bone,  forming 
an  arch  above  the  olecra- 
non fossa,  by  its  junction 
with  the  posterior  articular 
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branch  of  the  superior  profunda.  As  this  vessel  lies  on  the  Brachialis  anticus,  an 
oSset  passes  between  the  internal  condyle  and  olecranon,  where  it  anastomoses 
with  the  inferior  profunda  and  posterior  ulnar  recurrent  arteries.  Other  branches 
ascend  to  join  the  inferior  profunda;  and  some  descend  in  front  of  the  inner 
condyle,  to  anastomose  with  the  anterior  ulnar  recurrent. 

The  Muscular  are  three  or  four  large  branches,  which  are  distributed  to  the 
muscles  in  the  course  of  the  artery.  They  supply  the  Coraco-brachialis,  Biceps, 
and  Brachialis  anticus  muscles. 

Radial  Artery. 

The  Radial  artery  appears,  from  its  direction,  to  be  the  continuation  of  the 
brachial,  but,  in  size,  it  is  smaller  than  the  ulnar.  It  commences  at  the  bifurca- 
tion of  the  brachial,  just  below  the  bend  of  the  elbow,  and  passes  along  the  radial 
side  of  the  fore-arm  to  the  wrist ;  it  then  winds  backwards,  round  the  outer  side 
of  the  carpus,  beneath  the  extensor  tendons  of  the  thumb,  and,  running  forwards, 
passes  between  the  two  heads  of  the  first  Dorsal  interosseous  muscle,  into  the 
palm  of  the  hand.  It  then  crosses  the  metacarpal  bones  to  the  ulnar  border  of  the 
hand,  forming  the  deep  palmar  arch,  and,  at  its  termination,  inosculates  with  the 
deep  branch  of  the  ulnar  artery.  The  relations  of  this  vessel  may  thus  be  con- 
veniently divided  into  three  parts,  viz.,  in  front  of  the  fore-arm,  at  the  back  of  the 
wrist,  and  in  the  hand. 

Relations.  In  the  fore^arm^  this  vessel  extends  from  opposite  the  neck  of  the 
radius,  to  the  fore  part  of  the  styloid  process,  being  placed  to  the  inner  side  of  the 
shaft  of  that  bone  above,  and  in  front  of  it  below.  It  is  superficial  throughout  its 
entire  extent,  being  covered  by  the  integument,  the  superficial  and  deep  fascisB,  and 
slightly  over-lapped  superiorly  by  the  Supinator  longus.  In  its  course  downwards 
it  lies  upon  the  tendon  of  the  Biceps,  the  Supinator  brevis,  the  Pronator  radii 
teres,  radial  origin  of  the  Flexor  sublimis  digitorum,  the  Flexor  longus  pollicis, 
Pronator  quadratus,  and  the  lower  extremity  of  the  radius.  In  the  upper  third 
of  its  course,  it  lies  between  the  Supinator  longus  and  the  Pronator  radii  teres  ; 
in  its  lower  two  thirds,  between  the  tendons  of  the  Supinator  longus  and  the 
Flexor  carpi  radialis.  The  radial  nerve  lies  along  the  outer  side  of  the  artery,  in 
the  middle  third  of  its  course ;  and  some  filaments  of  the  musculo-cutaneous  nerve, 
after  piercing  the  deep  fascia,  run  along  the  lower  part  of  the  artery  as  it  winds 
around  the  wrist.  The  vessel  is  accompanied  by  vense  comites  throughout  its 
whole  course. 

Plan  of  the  Relations  of  the  Radial  Artery  in  the  Fore-arm. 

Infront. 

Integument — superacial  and  deep  feiscisd. 

Supmator  longus. 

Inner  side,                            /«   ,•  i     ^      \  Outer  side. 

Pronator  radii  teres.                        r?^^  artery  \  Supinator  longus. 

Flexor  carpi  radialis.                       I  ^  Fore-arm.  1  Buj^abX  nerve  (middle 

\                   /  third) 

Behind. 
Tendon  of  Biceps. 
Supinator  brevis. 
Pronator  radii  teres. 
Flexor  sublimis  digitorum. 
Flexor  longus  poUicis. 
Pronator  quadratus. 
Radius. 

At  the  wrist,  as  it  winds  around  the  outer  side  of  the  Carpus,  from  the  styloid 
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process  to  the  first  interosseous  space,  it  lies  upon  tiie  external  lateral  ligament 
being  covered  by  the  extensor  tendons  of  the  thumb,  subcutaneous  veins,  some 
filaments  of  the  radial  nerve,  and  the  integument.  It  is  accompanied  by  two 
veins,  and  a  filament  of  the  musculo-cutaneous  nerve. 

In  the  handy  it  passes  from  the  upper  end  of  the  first  interosseous  apace, 
between  the  heads  of  the  Abductor  indicis,  transversely  across  the  palm,  to  the 
base  of  the  metacarpal  bone  of  the  little  finger,  where  it  inosculates  with  the 
communicating  branch  from  the  ulnar  artery,  forming  the  deep  palmar  arch.  It 
lies  upon  the  carpal  extremities  of  the  metacarpal  bones  and  the  Interossei 
muscles,  being  covered  by  the  fiexor  tendons  of  the  fingers,  the  Lumbricales,  the 
muscles  of  the  little  finger,  and  the  Flexor  brevis  pollicis,  and  is  accompanied  by 
the  deep  branch  of  the  ulnar  nerve. 

Feouliarities.  The  origin  of  the  radial  artery  varies  in  the  proportion  nearly  of  one  in 
eight  cases.  In  one  case  the  origin  was  lower  than  usual.  In  the  other  cases,  the  upper 
pu*t  of  the  brachial  was  a  more  frequent  source  of  origin  than  the  axillary.  The  varia- 
tions in  the  position  of  this  vessel  in  the  arm,  and  at  the  bend  of  the  elbow,  have  been 
fdready  mentioned.  In  the  fore-arm  it  deviates  less  frequently  from  its  position  than  the 
ulnar.  It  has  been  found  lying  over  the  fitscia,  instead  of  beneath  it.  It  has  also  been 
observed  on  the  surfiEioe  of  the  Supinator  longus,  instead  of  along  its  inner  border ;  and  in 
tinning  round  the  wrist,  it  has  been  seen  lying  over,  instead  of  beneath,  the  Extensor 
tendons. 

Surgical  AncUamy.  The  operation  of  tying  the  radial  artery  is  reauired  in  cases  of  wounds 
either  of  its  trunk,  or  of  some  of  its  branches,  or  for  aneurism :  ana  it  will  be  observed,  that 
the  vessel  may  be  easily  exposed  in  any  part  of  its  course  through  the  fore-arm.  This  ope- 
ration in  the  middle  or  inferior  third  of  this  region  is  easilyperformed;  but  in  the  upp^ 
third,  near  the  elbow,  the  oneration  is  attended  with  some  difficulty,  from  the  greater  depth 
of  the  vessel,  and  from  its  being  overlapped  by  the  Supinator  longus  and  Pronator  t^es 
muscles. 

To  tie  the  artery  in  this  situation,  an  incision  three  inches  in  length  should  be  made 
through  the  integument,  from  the  bend  of  the  elbow  obliquely  downwards  and  outwards, 
on  the  radml  side  of  the  fore-arm,  avoiding  the  branches  of  the  median  vein ;  the  &acia  of 
the  arm  being  divided,  and  the  Supinator  longus  drawn  a  little  outwards,  the  artery  will  be 
exposed.  The  vense  comites  should  be  carefully  separated  from  the  vessel,  and  the  hgaturo 
passed  from  the  radial  to  the  ulnar  side. 

In  the  middle  third  of  the  fore-arm  the  artery  may  be  exposed  by  making  an  incision  of 
similar  length  on  the  inner  margin  of  the  SupinatcMr  longus.  In  tms  situation  the  nMitai 
nerve  lies  in  close  relation  with  the  outer  side  of  the  art^,  and  should,  as  well  as  the  veins, 
be  carefully  avoided. 

In  the  inferior  third,  the  artery  is  easily  secured  by  dividing  the  int^ument  and  fascis 
in  the  interval  between  the  tendons  of  the  Supinator  longus  and  Flexor  carpi  radiahs 
muscles. 

The  branches  of  the  radial  artery  may  be  divided  into  three  groups,  corre- 
sponding with  the  three  regions  in  which  this  vessel  is  situated. 

( Radial  recurrent. 
In  the         J  Muscular. 
Fore-arm.       j  Superficialis  volae. 

[  Anterior  Carpal. 
(  Posterior  carpal. 

Wrist  <  M®*»^^*n>al- 

j  Dorsales  pollicis. 

(  Dorsalis  indicis. 

( Princeps  pollicis. 

u     A  J  Rftdialis  indicis. 

I  Perforantes. 

\  Interossei. 

The  Radial  Recurrent  is  given  off  immediately  below  the  elbow.  It  ascends  be- 
tween the  branches  of  the  musculo-spiral  nerve,  lying  on  the  Supinator  brevis,  and  then 
between  the  Supinator  longus  and  Brachialis  anticus,  supplying  these  muscles,  the 
elbow-joint,  and  anastomosing  with  the  terminal  branches  of  the  superior  profunda. 
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The  Mutcvlar  Branches  are  dietributed  to  the  muBcles  on  the  radial  side  of  the 
fore-arm. 

The  Superfidalit  Vola  arises  from  the  radial  artery,  just  where  this  vessel  is 
about  to  wind  around  the  wrist.  Running  forwards,  it  parses  between  the  tnuscles 
of  the  thumb,  which  it  enpplies,  and  anaBtomosee  with  the  termination  of  the  ulnar 
artery,  completing  the  eaperficial  palmar  arch.  Tbie  veeflel  varies  considerably  in 
size,  usually  it  is  very  small,  and  terminatea  in  the  mnsclea  of  the  thumb;  some- 
timea  it  is  as  lai^e  as  the  continuation  of  the  radial. 

The  Carpal  braochea  supply  the  joints  of  the  wrist.     The  Anterior  Carpal  is  a 
Bmftll  vessel  which  arises  from  the  radial  artery  near  the  lower  )>order  of  the  Pro- 
nator   quadratus,  and   running   in-  _,  .  „  .    , 
.„^-j«   !»  r_..i     r  .i.«  _j-                              *o>- — Ulnar  and  Badial  Artenes. 
>raraa   m  iront  oi  the  radius,  ana-                           u.™- 

Btomosea  with  the  anterior  carpal  ^    '*"' 

branch  of  the  ulnar  artery.     From 

the    arch    thus    formed,    branches 

descend  to  supply  the  articulations  m». 

of  the  wrist. 

The  Poiterior  Carpal  is  a  small 
vessel  which  arises  from  the  radial 
artery  beneath  the  eKtensor  tendons 
of  the  thumb;  crossing  the  carpus 
tranaTersely  to  the  inner  border  of 
the  hand,  it  anastomoses  with  the 

posterior  carpal  branch  of  the  ulnar.  >£|S^ 

Superiorly   it   sends  branches  up-  ,_ 

wards,  which  anastomose  with  the  -' 

termination  of  the  anterior  inter- 
osseous artery.  Other  branches 
descend  to  the  metacarpal  spaces; 
they  are  the  dorsal  interosseous  ar- 
teries for  the  third  and  fourth  in* 

terosseous  spaces;  they  anastomose 

with      the     posterior     perforating 

branches    from    the   deep   palmar 

arch. 

The  Metacarpal  {First  Dorsal 

/HteroMeou(£rancA)arise8  beneath 

the  extensor  teodoos  of  the  thumb, 

sometimes  with  the  posterior  carpal 

artery;    running    forwards   on   the 

second  dorsal  iuterosseous  muscle; 

it  communicates,  behind,  with  the 

corresponding  perforating  branch  of 

the  deep  palmar  arch;  and,  in  front,  ,/ 

inosculates  with  the  digital  branch 

of  the  superficial  palmar  arch,  and 

supplies  the  adjoining  sides  of  the  nmr 

mdex  and  middle  fingers. 

The  Dorsalei  Pollicis  are  two 

small  Teasels  which  run  along  the 

sides  of   the  dorsal  aspect  of  the 

thumb.  They  sometimes  arise  se- 
parately, or  occasionaJIy  by  a  com- 
mon   trunk,  near    the  base  of  the 

first  metacarpal  bone. 

The    Dorsalit    Indicts,    alao    a 

small  branch,  runs  along  the  radial 
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side  of  the  back  of  the  index  finger,  sending  a  few  branches  to  the  Abductor 
indicis. 

The  Princeps  Pollicis  arises  from  the  radial  just  as  it  tarns  inwards  to  the  deep 
part  of  the  hand;  it  descends  between  the  Abductor  indicis  and  Adductor  poUicis^ 
along  the  ulnar  side  of  the  metacarpal  bone  of  the  thumb,  to  the  base  of  the  first 
phalanx,  where  it  divides  into  two  branches,  which  run  along  the  sides  of  the 
palmar  aspect  of  the  thumb,  and  form  an  arch  on  the  under  surface  of  the  last 
phalanx,  from  which  branches  are  distributed  to  the  integument  and  cellular 
membrane  of  the  thumb. 

The  Radialis  Indicts  arises  close  to  the  preceding,  descends  between  the  Ab- 
ductor indicis  and  Adductor  poUicis,  and  runs  along  the  radial  side  of  the  index 
finger  to  its  extremity,  where  it  anastomoses  with  the  collateral  digital  artery  from 
the  superficial  palmar  arch.  At  the  lower  border  of  the  Adductor  pollicis  this 
vessel  anastomoses  with  the  princeps  pollicis,  and  gives  a  communicating  branch 
to  the  superficial  palmar  arch. 

The  Per/oranieSy  three  in  number,  pass  backwards  between  the  heads  of  the 
last  three  Dorsal  interossei  muscles,  to  inosculate  with  the  dorsal  interosseous 
arteries. 

The  Palmar  Interosseiy  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch;  they  run  forwards  upon  the  Interossei  muscles,  and  anastomose  at  the 
clefts  of  the  fingers  with  the  digital  branches  of  the  superficial  arch. 

Ulnab  Artery. 

The  Ulnar  Artery,  the  larger  of  the  two  sub-divisions  of  the  brachial,  com- 
mences a  little  below  the  bend  of  the  elbow,  and  crosses  the  inner  side  of  the  fore- 
arm obliquely  to  the  commencement  of  its  lower  half;  it  then  runs  along  its  ulnar 
side  to  the  wrist,  crosses  the  annular  ligament  on  the  radial  side  of  the  pisiform 
bone,  and  passes  across  the  palm  of  the  hand,  forming  the  superficial  palmar  arch, 
which  terminates  by  inosculating  with  the  superficialis  volse. 

Relations  in  the  Fore-arm.  In  its  upper  half,  it  is  deeply  seated,  being  covered 
by  all  the  superficial  Flexor  muscles,  excepting  the  Flexor  carpi  ulnaris;  crossed 
by  the  median  nerve,  which,  at  its  origin,  for  about  an  inch  lies  to  its  inner  side; 
and  it  lies  upon  the  Brachialis  anticus  and  Flexor  profundus  digitorum  muscles. 
In  the  lower  half  of  the  fore-arm,  it  lies  upon  the  Flexor  profundus,  being  covered 
by  the  integument,  the  superficial  and  deep  fasciae,  and  is  placed  between  the 
Flexor  carpi  ulnaris  and  Flexor  sublimis  digitorum  muscles.  It  is  accompanied 
by  two  veins,  which  lie  one  on  each  side  of  the  vessel ;  the  ulnar  nerve  lies  on  its 
inner  side  for  the  lower  two  thirds  of  its  extent,  and  a  small  branch  from  it 
descends  on  the  lower  part  of  the  vessel  to  the  palm  of  the  hand. 

Plan  op  Relations  of  the  Ulnar  Artery  in  the  Fore-arm. 

JnfrorU, 

Superficial  and  deep  fSasciss.    Lower  hal£ 


Inner  tide,  f    Uluar     \  /i^#^   -^ 

Flexor  carpi  uhiaris.  /  Artery  in    |  «,  ^T^***?*  * 

Ulnar  nerve  (lower  two-thirds.)      I  For^irm.  j  *^®*^^  subbmis  digitorum. 

Behind. 
Brachialis  anticus. 
Flexor  profundus  digitorum. 

At  the  wrist,  the  ulnar  artery  is  covered  by  the  integument  and  fascia,  and  lies 
upon  the  anterior  annular  ligament.  On  its  inner  side  is  the  pisiform  bone.  The 
ulnar  nerve  lies  at  the  inner  side,  and  somewhat  behind  the  artery. 
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In  the  palm  of  the  handy  the  continuation  of  the  ulnar  artery  is  called  the 
superficial  palmar  arch;  it  passes  obliquely  outwards  to  the  interspace  between 
the  ball  of  the  thumb  and  the  index  finger,  where  it  anastomoses  with  the  super- 
ficialis  volse,  and  a  branch  from  the  radialis  indicis,  thus  completing  the  super- 
ficial palmar  arch.  The  convexity  of  this  arch  is  directed  towards  the  fingers,  its 
ooncayity  towards  the  muscles  of  the  thumb. 

The  superficial  palmar  arch  is  covered  by  the  Palmaris  brevis,  the  palmar  fascia, 
and  integument;  and  lies  upon  the  annular  ligament,  the  muscles  of  the  little  finger, 
the  tendons  of  the  superficial  Flexor,  and  the  divisions  of  the  median  and  ulnar 
nerves,  the  latter  accompanying  the  artery  a  short  part  of  its  course. 

Relations  of  the  Superficial  Palmar  Arch. 

In  front.  /^  \^  Behind, 

Integument.  /     Ulnar     \  Annular  ligament. 

Palmaris  brevis.  1    Artery  in   j  Origin  of  muscles  of  little  finger. 

Palmar  fascia.  y     ^wd.      /  Superficial  flexor  tendons. 

\^  /  Divisionsofmedian  and  ulnar  nerves. 

Peeuliarities,  The  ulnar  artery  was  found  to  vary  in  its  origin  nearly  in  the  proportion 
of  one  in  thirteen  cases,  in  one  case  arising  lower  than  usual,  about  two  or  three  inches 
below  the  elbow,  and  in  all  the  other  cases  much  higher,  the  brachial  being  a  more 
freouent  source  of  origin  than  the  axillarv. 

Variations  in  the  position  of  this  vessel  are  more  frequent  than  in  the  radial  When  its 
origin  is  normal,  the  course  of  the  vessel  is  rarely  changed.  When  it  arises  hieh  up,  its 
position  in  the  fore-arm  is  almost  invariably  superficial  to  the  Flexor  muscles,  lying 
commonly  beneath  the  fascia,  more  rarely  between  the  &scia  and  integument.  In  a  few 
cases,  its  position  was  subcutaneous  in  the  upper  part  of  the  fore-arm,  sub-aponeu- 
rotic  in  the  lower  part. 

SufviccU  Anatomy,  The  application  of  a  ligature  to  this  vessel  is  required  in  cases  of 
wound  of  the  artery,  or  of  its  branches,  or  in  consequence  of  aneurism.  In  the  upper  half 
of  the  fore-arm,  the  artery  is  deeply  seated  beneath  the  superficial  Flexor  muscles,  and 
their  division  would  be  requisite  in  a  case  of  recent  wound  of  the  artery  in  this  situation, 
in  order  to  secure  it,  but  under  no  other  circumstances.  In  the  middle  and  inferior  thirds 
of  the  fore-arm,  this  vessel  may  be  easily  secured  by  making  an  incision  on  the  radial  side 
of  the  tendon  of  the  Ilexor  carpi  ulnaris ;  the  deep  fascia  being  divided,  and  the  Flexor 
carpi  ulnaris  and  its  companion  muscle,  the  Flexor  sublimis,  being  separated  from  each 
other,  the  vessel  will  be  exposed,  accompanied  by  its  ven»  comites,  the  ulnar  nerve  lyin^ 
on  its  inner  sida  The  veins  being  separated  from  the  artery,  the  ligature  should  be  passed 
frt>m  its  ulnar  to  its  radial  side,  taking  care  to  avoid  the  idnar  nerve. 

The  branches  of  the  ulnar  artery  may  be  arranged  into  three  groups. 

Anterior  ulnar  recurrent. 

Posterior  ulnar  recurrent. 

Fore-arm.  ^  ^  .  (  Anterior  interosseous. 

Interosseous 


I 


Posterior  interosseous. 
Muscular. 
j^,  i  Anterior  carpal. 

frnsf.        I  Posterior  carpal. 
„     ,         (  Deep  or  communicating  branch. 
^«^-        I  Digital. 

The  Anterior  Ulnar  Recurrent  arises  immediately  below  the  elbow-joint,  passes 
upwards  and  inwards  between  the  Brachialis  anticus  and  Pronator  radii  teres,  sop- 
plies  these  muscles,  and,  in  front  of  the  inner  condyle,  anastomoses  with  the 
anastomotica  magna  and  inferior  profrmda. 

The  Posterior  Ulnar  Recurrent  is  much  larger,  and  arises  somewhat  lower  than 
the  preceding.  It  passes  backwards  and  inwards,  beneath  the  Flexor  sublimis, 
and  ascends  behind  the  inner  condyle  of  the  humerus.     In  the  interval  between 
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thie  emioence  and  the  olecnmon,  it  Itei  beneath  the  Flexor  carpi  dIduIb,  ascend- 
ing between  the  heads  of  that  muscle,  beneath  the  uhiar  nerve;  it  suppljee  the 
neighbouring  mascleB  and  joint,  and  anaatomoeeB  with  the  inferior  profonda, 
anaetomotica  magna,  and  interoeseouB  recurrent  BfterieB. 

The  Interotteout  Artery  is  a  short  trunk,  about  an  inch  in  length,  and  of  con- 
siderable  aize,  which  arises  inunediately  below  the  bicipital  tuberosity  of  the  r«dias, 
and,  passing  backwards  to  the  upper  border  of  the  interosaeouB  membrane,  dirides 
into  two  branches,  the  anterior,  and  posterior  int^oseeoas. 

...    ^i_i.i.t:<  jTTi  Tlhe  Anterior  Inttro—etnu 

»j.-Arten«i  of  the  Back  of  the  Fon^rm  and  Hand.         ^^^^  ^^^  ^^  fore-arm 

^^  on   the  anterior  surface  of 

,  the  interosseous  membrane, 

to  which  it  is  connected  bj 
a  thin  aponeurotic  arch.     It 
is  accompanied  b;  the  in- 
^___j_  leroBseous  branch  of    the 

jH^M  median    nerve,  and    over- 

lapped hj    the   contiguous 
f,^  margins  of  the  Flexor  pro- 

'■^''■■■'  fundus  digi  torum  and  Flexor 

longus  poUicis  muscles, 
giving  off  in  this  situadon 
muscular  branches,  and  the 
nutrient  arteries  of  the  ra- 
dios and  ulna.  At  the  up- 
per border  of  the  Pronator 
quadratus,  a  branch  descends 
""""'  in  front  of  that  muscle,  to 
anastomose  in  front  of  tiie 
carpus  with  the  branches 
from  the  anterior  carpal  and 
deep  palmar  arch.  The  con- 
tinuatioDof  the  artery  passes 
behind  the  Pronator  qua- 
dratus, and,  piercing  the  in- 
terosseous membrane,  de- 
scends to  the  back  of  the 
wrist,  where  it  anastomoses 
with  the  posterior  carpal 
branches  of  the  radial  and 
ulnar  arteries.  The  anterior 
•  ^  interosseous  gives  ofi*  a  long, 

"•■*••-"  slender  branch,  which  ac- 
companies tbe  median 
nerve,  and  gives  off-sets  to 
its  substance.  This,  the 
median  artery,  is  sometimes 
■"'JUJj^  rmtfmi        much  enlaif^ed. 

^  ■'^  The    Potterior    InUroi- 

ieout  Artery    [Asses  back- 
K^i,  wards  through  the  interval 

between  the  oblique  liga- 
ment and  the  upper  border 
of  the  interosseous  mem- 
brane, and  passes  down  the 
back  part  of  the  fore-arm, 
between  the  superticiaJ  and 
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deep  layer  of  muscles,  to  both  of  which  it  distributes  branches.  Descending  to 
the  back  of  the  wrist,  it  anastomoses  with  the  termination  of  the  anterior 
interosseous,  and  with  the  posterior  carpal  branches  of  the  radial  and  ulnar 
arteries.  This  artery  gives  off,  near  its  origin,  the  posterior  interosseous  re- 
current branch,  a  large  vessel,  which  ascends  to  the  interval  between  the 
external  condyle  and  olecranon,  beneath  the  Anconeus  and  Supinator  brevis, 
anastomosing  with  a  branch  from  the  supinator  profunda,  and  with  the  posterior 
ulnar  recurrent  arteries. 

The  Muscular  Branches  are  distributed  to  the  muscles  along  the  ulnar  side  of 
the  fore-arm. 

The  Carpal  Branches  are  intended  for  the  supply  of  the  wrist-joint. 

The  Anterior  Carpal  is  a  small  vessel,  which  crosses  the  anterior  surface  of  the 
carpus  beneath  the  tendons  of  the  Flexor  profundus,  and  inosculates  with  a  cor- 
responding branch  of  the  radial  artery. 

The  Posterior  Carpal  arises  immediately  above  the  pisiform  bone,  winding 
backwards  beneath  the  tendon  of  the  Flexor  carpi  ulnaris;  it  gives  off  a  branch 
which  passes  across  the  dorsal  surface  of  the  carpus  beneath  the  extensor  tendons, 
anastomosing  with  a  corresponding  branch  of  the  radial  artery,  and  forming  the 
posterior  carpal  arch;  it  is  then  continued  along  the  metacarpal  bone  of  the 
little  finger,  forming  its  dorsal  branch. 

The  Deep  or  Communicating  Branch  arises  at  the  commencement  of  the  palmar 
arch,  passing  deeply  inwards  between  the  Abductor  minimi  digiti  and  Flexor  bre- 
vis minimi  digiti,  near  their  origins;  it  anastomoses  with  the  termination  of  the 
radial  artery,  completing  the  deep  palmar  arch. 

The  Digital  Branches,  four  in  number,  are  given  off  from  the  convexity  of  the 
superficial  palmar  arch.  They  supply  the  ulnar  side  of  the  little  finger,  and  the 
adjoining  sides  of  the  ring,  middle,  and  index  fingers;  the  radial  side  of  the 
index  finger  and  thumb  being  supplied  from  the  radial  artery.  The  digital  arteries 
at  first  lie  superficial  to  the  fiexor  tendons,  but  as  they  pass  forwards  with  the 
digital  nerves  to  the  clefts  between  the  fingers,  they  lie  between  them,  and  are 
there  joined  by  the  interosseous  branches  from  the  deep  palmar  arch.  The  digital 
arteries  on  the  sides  of  the  fingers  lie  beneath  the  digital  nerves;  and,  about  the 
middle  of  the  last  phalanx,  the  two  branches  for  each  finger,  form  an  arch, 
from  the  convexity  of  which  branches  pass  to  supply  the  matrix  of  the  nail. 

Thb  Descending  Aorta. 

The  descending  aorta  is  divided  into  two  portions,  the  thoracic,  and  abdominal, 
in  correspondence  with  the  two  great  cavities  of  the  trunk  in  which  it  is 
situated. 

The  Thoracic  Aorta  commences  at  the  lower  border  of  the  third  dorsal 
vertebra,  on  the  left  side,  and  terminates  at  the  aortic  opening  in  the  Dii4>hragm 
in  front  of  the  last  dorsal  vertebra.  At  its  conmiencement,  it  is  situated  on  the 
lefl  side  of  the  spine;  it  approaches  the  median  line  as  it  descends,  and,  at  its 
termination,  lies  directly  in  front  of  the  column.  The  direction  of  this  vessel 
being  infinenced  by  the  spine,  upon  which  it  rests,  it  is  concave  forwards  in  the 
dorsal  region,  and,  as  the  branches  given  off  from  it  are  small,  the  diminu- 
tion in  the  size  of  the  vessel  is  inconsiderable.  It  is  contained  in  the  back  part 
of  the  posterior  mediastinum,  being  in  relation  in  front,  from  above  downwards, 
with  the  left  pulmonary  artery,  the  left  bronchus,  the  pericardium,  and  the 
oesophagus;  behind,  with  the  vertebral  column,  and  the  vena  azygos  minor;  on 
the  right  side,  with  the  vena  azygos  major,  and  thoracic  duct;  on  the  lefi  side, 
with  the  left  pleura  and  lung.  The  oesophagus,  with  its  accompanying  nerves, 
lies  on  the  right  side  of  the  aorta  above ;  in  front  of  this  vessel,  in  Uie  middle  of 
its  course;  whilst,  at  its  lower  part,  it  is  on  the  lefr  side,  on  a  plane  anterior 
to  it. 
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Plan  of  the  Relations  of  the  Thoracic  Aorta. 

Infront, 
Left  pulmonary  artery. 
Left  DroDchus. 
Pericardium. 
(Esophagus. 


Right  stde. 
CEsophagus  (above). 
Vena  azyeos  major. 
Thoracic  duct. 


Lrftside, 
Pleura. 
Left  lung. 
(Esophagus  (below). 


Behind. 
Vertebral  column. 
Vena  azygos  minor. 

Surgical  Anatomy.  The  student  should  now  consider  the  effects  likely  to  be  produced 
by  aneurism  of  the  thoracic  aorta,  a  disease  of  common  occurrence.  When  we  consider 
the  great  depth  of  the  vessel  from  the  surface,  and  the  number  of  important  structures 
which  surround  it  on  every  side,  it  may  be  easily  conceived  what  a  variety  of  obscure 
symptoms  may  arise,  from  oisease  of  this  part  of  the  arterial  system,  and  how  they  may 
l>e  hable  to  be  mistaken  for  those  of  other  affections.  Aneurism  of  the  thoracic  aorta 
most  usually  extends  backwards,  along  the  left  side  of  the  spine,  producing  absorption  of 
the  bodies  of  the  vertebrae,  causing  extensive  curvature  of  the  spine ;  whilst  the  irritation 
or  pressure  on  the  cord,  will  ^ve  rise  to  pain,  either  in  the  chest,  back,  or  loins,  with 
radiating  pain  in  the  left  upper  mtercostal  spaces,  fr^m  pressure  on  the  intercostal  nerves  ; 
at  the  same  time  the  timiour  ma^  project  back  on  each  side  of  the  spine,  beneath  the 
integument^  as  a  pulsating  swellmg,  simulating  abscess  connected  wim  diseased  bone ; 
or  it  may  displace  the  oesopni^^us,  and  compress  the  lung  on  one  or  the  other  side.  If  the 
tumour  extend  forward,  it  may  press  upon  and  displace  the  heart,  giving  rise  to  palpi- 
tation, and  other  syinptoms  of  disease  of  that  organ ;  or  it  may  displace,  or  even  compress, 
the  oesophagus,  causing  pain  and  difficulty  of  swallowing,  as  in  stncture  of  that  tube,  and 
ultimately  even  open  into  it  by  ulceration,  producing  mtal  hsemorrhage.  If  the  disease 
make  way  to  either  side,  it  may  press  upon  the  thoracic  duct ;  or  it  may  burst  into  the 
pleural  cavity,  or  into  the  trachea  or  lung ;  and  lastly,  it  may  open  into  the  posterior 
mediastinum. 


Branches  of  the  Thoracic  Aorta. 


Pericardiac. 
Bronchial. 


(Esophageal. 
Posterior  mediastinal. 


Intercostal. 


The  Pericardi(tc  are  a  few  small  vessels,  irregular  in  their  origin,  distributed 
to  the  pericardium. 

The  Bronchial  arteries  are  the  nutrient  vessels  of  the  lungs,  and  vary  in 
number,  size,  and  origin.  That  of  the  right  side  arises  from  the  first  aortic  inter- 
costal, or  by  a  common  trunk  with  the  left  bronchial,  from  the  anterior  part  of 
the  thoracic  aorta.  Those  of  the  left  side,  usually  two  in  number,  arise  from  the 
thoracic  aorta,  one  a  little  lower  than  the  other.  Each  vessel  is  directed  forwards 
to  the  back  part  of  the  corresponding  bronchus,  along  which  they  run,  dividing 
and  subdividing,  upon  the  bronchial  tubes,  supplying  them,  the  cellular  tissue  of 
the  lungs,  the  bronchial  glands  and  the  oesophagus. 

The  (Esophageal  Arteries,  usually  four  or  five  in  number,  arise  from  the 
anterior  part  of  the  aorta,  and  pass  obliquely  downwards  to  the  oesophagus,  form- 
ing a  chain  of  anastomoses  along  that  tube,  anastomosing  with  the  oesophageal 
branches  of  the  inferior  thyroid  arteries  above,  and  with  ascending  branches 
from  the  phrenic  and  gastric  arteries  below. 

The  Posterior  Mediastinal  Arteries  are  numerous  small  vessels  which  supply 
the  glands  and  loose  areolar  tissue  in  the  mediastinum. 


ABDOMINAL  AORTA.  365 

The  Intercostal  Arteries  arise  from  the  posterior  part  of  the  aorta.  They  are 
usually  ten  in  number  on  each  side,  the  superior  intercostal  space  (and  occasion- 
ally the  second  one)  being  supplied  by  the  superior  intercostal,  a  branch  of  the 
subclavian.  The  right  intercostals  are  longer  than  the  left,  on  account  of  the 
position  of  the  aorta  to  the  left  side  of  the  spine.  They  pass  outwards,  across 
the  bodies  of  the  vertebrsB,  to  the  intercostal  spaces,  being  covered  by  the  pleura, 
and  crossed  by  the  oesophagus,  thoracic  duct,  sympathetic  nerve,  and  the  vena- 
azygos  major,  the  left  passing  beneath  the  superior  intercostal  vein,  the  vena- 
azygos  minor,  and  sympathetic.  In  the  intercostal  spaces  each  artery  divides 
into  two  branches,  an  anterior,  or  proper  intercostal  branch,  which  passes  out- 
wards; and  a  posterior,  or  dorsal  branch  which  passes  backwards.  The  anterior 
branch  passes  outwards,  at  first  lying  upon  the  external  Intercostal  muscle, 
covered  in  front  by  the  pleura  and  a  thin  fascia.  It  then  passes  between  the  two 
layers  of  Intercostal  muscles,  and,  having  ascended  obliquely  to  the  lower  border 
of  the  rib  above,  divides,  near  the  angle  of  that  bone,  into  two  branches;  of  these 
the  larger  runs  in  the  groove,  on  the  lower  border  of  the  rib  above;  the  smaller 
branch  along  the  upper  border  of  the  rib  below;  passing  forward,  they  supply 
the  Intercostal  muscles,  and  anastomose  with  the  anterior  intercostal  arteries, 
branches  of  the  internal  mammary,  and  with  the  thoracic  branches  of  the  axillary 
artery.  The  first  aortic  intercostal  anastomoses  with  the  superior  intercostal, 
and  the  last  three,  pass  between  the  Abdominal  muscles,  inosculating  with  the 
epigastric  in  front,  and  with  the  phrenic,  and  lumbar  arteries.  Each  inter- 
costal artery  is  accompanied  by  a  vein  and  nerve,  the  former  being  above,  and  the 
latter  below,  except  in  the  upper  intercostal  spaces,  where  the  nerve  is  at  first 
above  the  artery.  The  arteries  are  protected  from  pressure  during  the  action  of 
the  Intercostal  muscles,  by  fibrous  arches  thrown  across,  and  attached  by  each 
extremity  to  the  bone. 

The  Posterior,  or  Dorsal  Branch,  of  each  intercostal  artery,  passes  backwards 
to  the  inner  side  of  the  anterior  costo-transverse  ligament,  and  divides  into  a 
spinal  branch,  which  supplies  the  vertebrae,  the  spinal  cord  and  its  membranes, 
and  a  muscular  branch,  which  is  distributed  to  the  muscles  and  integument  of 
the  back. 


The  Abdominal  Aorta  (fig.  204). 

The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphragm,  in 
front  of  the  body  of  the  last  dorsal  vertebra,  and  descending  a  little  to  the  left 
side  of  the  vertebral  column,  terminates  on  the  left  side  of  the  body  of  the  fourth 
lumbar  vertebra,  where  it  divides  into  the  two  common  iliac  arteries.  At  it  lies 
upon  the  bodies  of  the  vertebrae  it  is  convex  forwards,  the  greatest  convexity 
corresponding  to  the  third  lumbar  vertebra,  which  is  a  little  above  and  to  the  left 
side  of  the  umbilicus. 

Relations,  It  is  covered,  in  front,  by  the  lesser  omentum  and  stomach,  behind 
which  are  the  branches  of  the  coeliac  axis  and  the  solar  plexus;  below  these,  by 
the  splenic  vein,  the  pancreas,  the  left  renal  vein,  the  transverse  portion  of  the 
duodenum,  the  mesentery,  and  aortic  plexus.  Behind,  it  is  separated  from  the 
lumbar  vertebrae  by  the  left  lumbar  veins,  the  receptaculum  chyli,  and  thoracic 
duct.  On  the  right  side,  with  the  inferior  vena  cava  (the  right  cms  of  the 
Diaphragm  being  interposed  above),  the  vena  azygos,  thoracic  duct,  and  right 
semilunar  ganglion.  On  the  left  side,  with  the  sympathetic  nerve  and  left  semi- 
lunar ganglion. 
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Plax  np  THK  Relatioss  op  the  Abdoiidcal  Aokta. 
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Surgical  AfuUomtf.  Aneurisms  of  the  abdoraiDal  aorta  near  the  ooeliac  axis  oommunicate 
in  nearly  equal  proportion  with  the  anterior  and  posterior  parts  of  this  vesseL 

When  an  aneurismal  sac  is  connected  with  tne  back  part  of  the  aorta,  it  usually  pro- 
duces absorption  of  the  bodies  of  the  vertebrse,  and  forms  a  pulsating  tumour,  that  pre- 
sents itself  m  the  left  hypochondriac  or  epigastric  regions,  accompanied  by  symptoms  of 
disturbance  of  the  alimentary  canaL  Pain  is  invariably  present,  and  is  usually  of  two 
kinds,  a  fixed  and  constant  pain  in  the  back,  caused  by  the  tumour  pressing  on  or  dis- 
placing the  branches  of  the  solar  plexus  and  splanchnic  nerves,  and  a  sharp  lancinating 
pain,  radiating  along  those  branches  of  the  liunbar  nerves  pressed  on  by  the  tumour ; 
hence  the  pam  in  the  loins,  the  testes,  the  hypogastrium,  and  in  the  lower  limb  (usually 
of  the  left  side).  This  form  of  aneurism  usually  bursts  into  the  peritoneal  cavity,  or 
behind  the  peritoneum,  in  the  left  hypochondriac  region ;  or  it  may  form  a  large  aneurismal 
sac,  extending  down  as  low  as  Poupart's  ligament ;  haemorrhage  in  these  cases  being  gene- 
rally very  extensive,  but  slowly  produced,  and  never  rapidly  fatal. 

When  an  aneurismal  sac  is  connected  with  the  front  of  the  aorta  near  the  coeliac  axis, 
it  forms  a  pulsating  tumour  in  the  left  hypochondriac  or  epigastric  regions,  usually  attended 
with  symptoms  of  disturbance  of  the  alimentary  canal,  as  sickness,  dyspepsia,  or  consti- 
pation, and  accompanied  by  pain,  which  is  constant  but  nearly  always  fixed  in  the  loins, 
epigastrium,  or  some  part  of  the  abdomen ;  the  radiating  pain  being  rare,  as  the  lumbar 
nerves  are  seldom  implicated.  This  form  of  aneurism  may  burst  into  the  peritoneal  cavity, 
or  behind  the  peritoneiun,  between  the  layers  of  the  mesentery,  or,  more  rarely,  into  the 
duodenum ;  it  rarely  extends  backwards  so  as  to  affect  the  spine. 

Branches  op  the  Abdominal  Aorta. 

Phrenic. 

(Gastric.  Renal. 

Hepatic.  Spermatic. 

Splenic.  Inferior  mesenteric. 

Superior  mesenteric.  Lumbar. 

Supra-renal.  Sacra  media. 

The  branches  may  be  divided  into  two  sets:   I.  Those  supplying  the  viscera. 
2.  Those  distributed  to  the  walls  of  the  abdomen. 

Visceral  Branches.  Parietal  Branches. 

Supplyinff  I  I  ^*^^*^*  Phrenic. 

PP  7    6  1  Coeliac  axis  {  Hepatic.  Lumbar, 

viscera     /  c  1     •  c  j- 

/.         \  V  hplemc.  Sacra  media. 

J.      ^.        I  Superior  mesenteric, 
digestion.  It/*  ^    . 

®  V  Inferior  mesenteric. 

Supra-renal  glands.  Supra-renal. 

Kidneys.  Renal. 

Testes.  Spermatic. 

CcELiAC  Axis. 

To  expose  this  artery,  raise  the  liver,  draw  down  the  stomach,  and  then  tear  through  the 
layers  of  the  lesser  omentum. 

It  is  a  short  thick  trunk,  about  half  an  inch  in  length,  arising  from  the  aorta, 
opposite  the  margin  of  the  Diaphragm,  and  passing  nearly  horizontally  forwards 
(in  the  erect  posture),  divides  into  three  large  branches,  the  gastric,  hepatic,  and 
splenic,  occasionally  giving  off  one  of  the  phrenic  arteries. 

Relations.  It  is  covered,  in  fronts  by  the  lesser  omentum.  On  the  right  side^ 
it  is  in  relation  with  the  right  semilunar  ganglion,  and  the  lobus  Spigelii  of  the 
liver.  On  the  left  sidcy  with  the  left  semilunar  ganglion  and  cardiac  end  of  the 
stomach.     Below,  it  rests  upon  the  upper  border  of  the  pancreas. 

The  Gastric  Artery  {Coronaria  ventriculi\  the  smallest  of  the  three  branches 
of  the  coeliac  axis,  passes  upwards  and  to  the  left  side,  to  the  cardiac  orifice  of 
the  stomach,  distributing  branches  to  the  oesophagus,  which  anastomose  with  the 
aortic  oesophageal  arteries;  others  supply  the  cardiac  end  of  the  stomach,  inoscu- 
lating with  branches  of  the  splenic  artery:  it  then  passes  from  leUt  to  right,  along 
the  lesser  curvature  of  the  stomach  to  the  pylorus,  lying  in  its  course  between 
the  layers  of  the  lesser  omentum,  and  giving  branches  to  both  surfaces  of  the 
organ;  at  its  termination  it  anastomoses  with  the  pyloric  branch  of  the  hepatic. 
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The  Hepatic  Abtert  in  the  adult  ia  mtennediate  in  size  between  tLe  gaetiie 
and  splenic;  in  the  fistus,  it  ia  the  lorgeat  of  the  three  branches  of  the  c<EliaG 
axia.  It  paaaea  upwarda  to  the  right  aide,  between  the  layere  of  the  leaser 
omentum,  and  in  front  of  the  foramen  of  Winalow,  to  the  transverse  fissure  of  the 
liver,  where  it  divides  into  two  branchea  (right  and  left),  which  supply  the  cor- 
responding lobes  of  that  organ,  accompanying  the  ramificatione  of  the  vena  portoe 
and  hepatic  duct.  The  hepatic  artery,  in  its  course  along  the  right  border  of  the 
lesser  omentum,  is  in  relation  with  the  ductus  communis  choledocua  and  portal 
vein,  the  former  lying  to  the  right  of  the  artery,  and  the  vena  portn  behind. 

Ita  branches  are  the 

Pyloric. 

-,     .      ,      ,       ,,    ( Gaatro-epiploica  dextra, 
Gastro-duodenalia  i  „  /     j     j       ■■ 

{  Fancreatico-duodenaliB. 

Cystic. 
The  Pyloric  Branch  arises  from  the  hepatic,  above  the  pylorus,  descends  to 


the  pyloric  end  of  the  stomach;  and  passes  from  right  to  left  along  its  lesser  curva- 
ture, supplying  it  with  branches,  and  inoscolating  with  the  gastric  artery. 

The  Gattro-Duodenalit  is  a  short  but  large  branch,  which  descends  behind 
the  duodenum,  near  the  pylorus,  and  divides  at  the  lower  border  of  the  stomach 
into  two  branches,  the  gastro-epiploica  dextra  and  ibe  pancreatioo-duodenalis. 
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PreviouB  to  its  division,  it  gives  off  two  or  three  small  inferior  pjlorio  bnmcheB 
to  the  pyloric  end  of  the  stonwch  and  pancreas. 

The  Gattro-Epiploiea  Dextra  runi  from  right  to  left  along  the  greater  curva- 
ture of  the  stomach,  between  the  layers  of  the  great  omentum,  anastflmosing  about 
the  middle  of  the  lower  border  of  this  organ  with  the  gastro-epiploica  sinistra 
from  the  splenic  artery.  This  vessel  gives  off  numerous  branches,  some  of  which 
ascend  to  supply  both  surfaces  of  the  stomach,  whibt  others  descend  to  supply 
the  great  omentum. 

The  Panereatieo  Duodettalis  descends  along  the  contiguous  margins  of  the 
duodenum  and  pancreas.  It  supplies  both  t^ese  organs,  and  anastomoses  with 
the  inferior  pancreatico-duodenal  branch  of  the  superior  mesenteric  artery. 

In  ulceration  of  the  duodenum,  which  frequently  occurs  in  connexion  with 
severe  bums,  this  artery  is  often  involved,  and  death  may  occur  fivm  sudden 
htemoirhage  into  the  intestinal  canal. 


The  Cytlie  Artery,  usually  a  branch  of  the  right  hepatic,  passe  upwards  and 
forwards  along  the  neck  of  the  gall  bladder,  and  divides  into  two  branches,  one  of 
which  ramiflea  on  its  free  surface,  the  other,  between  it  and  the  sabetance  of  the 
liver. 

The  Splbkio  Abtbrt,  io  the  adult,  is  the  largest  of  the  three  branches  of  the 
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caeliac  axis,  and  is  remarkable  for  the  extreme  tortuosity  of  its  course.  It 
horizontally  to  the  left  side  behind  the  upper  border  of  the  pancreas,  accompanied 
by  the  splenic  vein,  which  lies  below  it;  and  on  arriving  near  the  spleen,  dividee 
into  branches,  some  of  which  enter  the  hilus  of  that  organ  to  be  distributed 
to  its  structure,  whilst  others  are  distributed  to  the  great  end  of  the  stomach. 

The  branches  of  this  vessel  are: 

PancreaticaB  parvae.  Gastric  (Vasa  brevia). 

Pancreatica  magna.  Gastro-epiploica  sinistra. 

The  Pancreatic  are  numerous  small  branches  derived  from  the  splenic  as  it  runs 
behind  the  upper  border  of  the  pancreas,  supplying  its  middle  and  left  parts.  One 
of  these,  larger  than  the  rest,  is  given  off  from  the  splenic  near  the  left  extremity 
of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of  the  gland 
following  the  course  of  the  pancreatic  duct,  and  is  called  the  pancreatica  magna. 
These  vessels  anastomose  with  the  pancreatic  branches  of  itxe  pancreatico-dao- 
denal  arteries. 

The  Gastric  (  Vasa  brevia)  consist  of  from  ^ve  to  seven  small  branches,  which 
arise  either  from  the  termination  of  the  splenic  artery,  or  from  its  terminal 
branches;  and  passing  from  left  to  right,  between  the  layers  of  the  gastro-splenic 
omentum,  are  distributed  to  the  great  curvature  of  the  stomach;  anastomosing 
with  branches  of  the  gastric  and  gastro-epiploica  sinistra  arteries. 

The  Gastro^Epiploica  Sinistra^  the  largest  branch  of  the  splenic,  runs  from 
left  to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the 
great  omentum;  and  anastomoses  with  the  gastro-epiploica  dextra.  In  its  course, 
it  distributes  several  branches  to  the  stomach,  which  ascend  upon  both  surfaces; 
others  descend  to  supply  the  omentum. 

Superior  Mesenteric  Artert. 

In  order  to  expose  this  vessel,  raise  the  great  omentum  and  transverse  colon,  draw  down 
the  small  intestines,  and  if  the  peritoneum  is  divided  where  the  transverse  meso-oolon  and 
mesentery  join,  this  artery  will  be  exposed  just  as  it  issues  beneath  the  lower  border  of  the 
pancreas. 

The  Superior  Mesenteric  Artery  (^g,  207)  supplies  the  whole  length  of  the 
small  intestine,  except  the  first  part  of  the  duodenum;  it  also  supplies  the  csecum, 
ascending  and  transverse  colon;  it  is  a  vessel  of  large  size  arising  from  the  fore  part 
of  the  aorta,  about  a  quarter  of  an  inch  below  the  cseliac  axis;  being  covered,  at  its 
origin,  by  the  splenic  vein  and  pancreas.  It  passes  forwards,  between  the  pancreas 
and  transverse  portion  of  the  duodenum,  crosses  in  front  of  this  portion  of  the  intes- 
tine, and  descends  between  the  layers  of  the  mesentery  to  the  right  iliac  fossa,  where 
it  terminates  considerably  diminished  in  size.  In  its  course  it  forms  an  arch,  the 
convexity  being  directed  forwards  and  downwards  to  the  left  side,  the  concavity 
backwards  and  upwards  to  the  right.  It  is  accompanied  by  the  superior  mesen- 
teric vein,  and  surrounded  by  the  superior  mesenteric  plexus  of  nerves.  Its 
branches  are  the 

Inferior  pancreatico-duodenal.  Heo-colic. 

Vasa  intestini  tenuis.  Colica  dextra. 

Colica  media. 

The  Inferior  Pancreatica- Duodenal  is  given  off  from  the  superior  mesenteric 
below  the  pancreas,  and  is  distributed  to  its  right  extremity  and  the  transverse 
and  descending  portions  of  the  duodenum;  anastomosing  with  the  pancreatico^lao- 
denal  artery. 

The  Vasa  Intestini  Tenuis  arise  from  the  convex  side  of  the  superior  mesente- 
ric artery.  They  are  usually  from  twelve  to  fifteen  in  number,  and  are  distributed  to 
the  jejunum  and  ileum.  They  run  parallel  with  one  another  between  the  layers  of 
the  mesentery;  each  vessel  dividing  into  two  branches,  which  unite  with  a  similar 
branch  on  each  side,  forming  a  series  of  arches,  the  convexities  of  which  are 
directed  towards  the  intestine.  From  this  first  set  of  arches  branches  arise,  which 
again  unite  with  similar  branches  from  either  side,  and  thus  a  second  series  of 
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arches  ia  formed;  and  from  these  latter,  a  third,  and  even  a  fourth  or  fifth  series 
of  arches  are  constituted,  dtmiDishiag  id  size  the  nearer  they  approach  the  intes- 
tine.  From  the  terminal  arches  numerouB  small  straight  Teasels  arise  which 
encircle  the  intestine,  upon  which  they  are  miautel;  distributed,  ramifying  between 
its  coals. 

The  lUo'Colie  ArUry  ia  the  lowest  branch  given  off  from  the  concavity  of  the 
inperior  mesenteric  artery.  It  descends  between  the  layers  of  the  mesentery  to 
the  right  iliac  fossa,  where  it  divides  into  two  branches.  Of  these,  the  inferior 
one  inosculates  with  the  lowest  branches  of  the  vasa  intestini  tenuis,  from  the  con- 
vexity of  which  branches  proceed  to  supply  the  termination  of  the  ileum,  the 
coBCum  and  appendix  c<8ci,  and  the  ileo-ctecal  and  ileo-colic  valves.  The  superior 
division  inosculates  witli  the  colica  dextra,  and  supplies  the  commencement  of 
the  colon. 

107. — The  Superior  Mesenterio  Artery  and  its  Branches. 


The  Colica  Dextra  arises  fVom  about  the  middle  of  the  concavity  of  the  supe- 
rior mesenteric  artery,  and  passing  beneath  the  peritoneum  to  the  middle  of  the 
aecending  colon,  divides  into  two  branches;  a  descending  branch,  which  inoscu- 
lates with  the  ileo-colic;  and  an  ascending  branch,  which  anastomoses  with  the 
colica  media.  These  branches  form  arches,  from  the  convexity  of  which  vessels 
are  distributed  to  the  ascending  colon.  The  branches  of  this  vessel  are  covered 
with  peritoneum  only  on  their  anterior  aspect. 
BB  2 
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The  Colica  Media  arises  fi:^m  the  upper  part  of  the  concavify  of  the  superic^ 
tnesenteric,  and,  passing  forwards  between  the  layers  of  the  transverse  meso-colon, 
divides  into  two  branches;  the  one  on  the  right  side  inosculating  with  the  colica 
dextra;  that  on  the  left  side,  with  the  colica  sinistra,  a  branch  of  the  inferior 
mesenteric.  From  the  arches  formed  by  their  inosculation,  branches  are  distributed 
to  the  transverse  colon.  The  branches  of  this  vessel  lie  between  two  layers  of 
peritoneum. 

fto8. — ^The  Inferior  MoBenteric  Artery  and  its  Branches. 


jy#y»#»  MmmurrisdJmi 


Inferior  Mesenteric  Artery. 

In  order  to  expose  this  vessel,  draw  the  small  intestines  and  mesentery  over  to  the  ri^t 
side  of  the  abdomen,  raise  the  transverse  colon  towards  the  thorax,  and  divide  the  perito- 
neum covering  the  left  side  of  the  aorta. 

The  Inferior  Mesenteric  Artery  (fig.  208)  supplies  the  descending  and  sigmoid 
flexure  of  the  colon,  and  greater  part  of  the  rectum.  It  is  smaller  than  the  supe- 
rior mesenteric;  and  arises  from  the  left  side  of  the  aorta,  between  one  and  two  inches 
al)ove  its  division  into  the  common  iliacs.  It  passes  downwards  to  the  left  iliac 
fossa,  and  then  descends,  between  the  layers  of  the  meso-rectum,  into  the,  pelvis, 
under  the  name  of  the  superior  htsmorrhoiddl  artery.  It  lies  at  first  in  close 
relation  with  the  left  side  of  the  aorta,  and  then  passes  in  front  of  the  left  common 
iliac  artery.     Its  branches  are  the 

Colica  sinistra.  Sigmoidea. 

Superior  hemorrhoidal. 
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The  Colica  Sinistra  passes  behind  the  peritoneum,  in  front  of  the  left  kidney, 
to  reach  the  descending  colon,  and  divides  into  two  branches;  an  ascending  branch, 
which  inosculates  with  the  colica  media;  and  a  descending  branch,  which  anasto- 
moses with  the  sigmoid  artery.  From  the  arches  formed  by  these  inosculations, 
branches  are  distributed  to  the  descending  colon. 

The  Sigmoid  Artery  runs  obliquely  downwards  across  the  Psoas  muscle  to  the 
sigmoid  flexure  of  the  colon,  and  divides  into  branches  which  supply  this  part  of 
the  intestine;  anastomosing  above,  with  the  colica  sinistra;  and  below,  with  the 
superior  hsemorrhoidal  artery.  This  vessel  is  sometimes  replaced  by  three  or  four 
small  branches. 

The  Superior  Hcsmorrhoidal  Artery^  the  continuation  of  the  inferior  mesen- 
teric, descends  into  the  pelvis  between  the  layers  of  the  meso-rectum,  crossing,  in 
its  course,  the  ureter,  and  left  common  iliac  artery  and  vein.  Opposite  the  middle 
of  the  sacrum  it  divides  into  two  branches,  which  descend  one  on  each  side  of  the 
rectum,  where  they  divide  into  several  small  branches,  which  are  distributed 
between  the  mucous  and  muscular  coats  of  this  tube,  to  near  its  lower  end;  ana- 
stomosing with  each  other,  with  the  middle  hsemorrhoidal  arteries,  branches  of 
the  internal  iliac,  and  with  the  inferior  hsemorrhoidal.  branches  of  the  internal 
pudic. 

The  student  should  especially  remark,  that  the  trunk  of  this  vessel  descends 
along  the  back  part  of  the  intestine  as  far  as  the  middle  of  the  sacrum  before  it 
divides;  this  is  about  a  finger's  length  or  four  inches  from  the  anus.  In  disease 
of  this  tube,  the  rectum  should  never  be  divided  beyond  this  point  in  that  direction, 
for  fear  of  involving  this  artery. 

The  Supra-Renal  Arteries  are  two  small  vessels  which  arise,  one  on  each  side 
of  the  aorta,  opposite  the  superior  mesenteric  artery.  They  pass  obliquely  up- 
wards and  outwards,  to  the  under  surface  of  the  supra-renal  capsules,  to  which 
they  are  distributed,  anastomosing  with  capsular  branches  from  the  phrenic 
and  renal  arteries.  In  the  adult  these  arteries  are  of  small  size;  in  the  foetus 
they  are  as  large  as  the  renal  arteries. 

The  Renal  Arteries  are  two  large  trunks,  which  arise  from  the  sides  of  the 
aorta,  inmiediately  below  the  superior  mesenteric  artery.  Each  is  directed  out- 
wards, so  as  to  form  nearly  a  right  angle  with  the  aorta.  The  right  one  longer 
than  the  left,  on  accoimt  of  the  position  of  the  aorta,  passes  behind  the  inferior 
vena  cava.  The  left  is  somewhat  higher  than  the  right.  Previously  to  entering 
the  kidney,  each  artery  divides  into  four  or  five  branches,  which  are  distri- 
buted to  its  substance.  At  the  hilus,  these  branches  lie  between  the  renal  vein 
and  ureter,  the  vein  being  usually  in  front,  the  ureter  behind.  Each  vessel  gives 
off  some  small  branches  to  the  supra-renal  capsules,  the  ureter,  and  to  the  sur- 
rounding cellular  membrane  and  muscles. 

The  Spermatic  Arteries  are  distributed  to  the  testes  in  the  male,  and  to  the 
ovaria  in  the  female.  They  are  two  small  slender  vessels,  of  considerable  length, 
which  arise  from  the  front  of  the  aorta,  a  little  below  the  renal  arteries.  Each 
artery  passes  obliquely  outwards  and  downwards,  behind  the  peritoneum,  cross* 
iug  the  ureter,  and  resting  on  the  Psoas  muscle,  the  right  spermatic  lying 
in  front  of  the  inferior  vena  cava,  the  left  behind  the  sigmoid  flexure  of  the 
colon.  On  reaching  the  margin  of  the  pelvis,  each  vessel  passes  in  front  of 
the  corresponding  external  iliac  artery,  and  takes  a  difilerent  course  in  the  two 
Buxes. 

In  the  Malcy  it  is  directed  outwards,  to  the  internal  abdominal  ring,  and 
accompanies  the  other  constituents  of  the  spermatic  cord  along  the  spermatic 
canal  to  the  testis,  where  it  becomes  tortuous,  and  divides  into  several  branches, 
two  or  three  of  which  accompany  the  vas  deferens,  and  supply  the  epididymis, 
anastomosing  with  the  deferential  artery;  others  pierce  the  back  part  of  the 
tunica  albuginea,  and  supply  the  substance  of  the  testis. 

In  the  Female^  the  spermatic  arteries  (ovarian)  are  shorter  than  in  the  male, 
and  do  not  pass  out  of  the  abdominal  cavity.     On  arriviug  at  the  margins  of  the 
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pelvis,  thej  pass  inwards,  between  the  two  laminse  of  the  broad  ligament  of  the 
uterus,  to  be  distributed  to  the  oyaries.  One  or  two  small  branches  supply  the 
Fallopian  tubes;  another  passes  on  to  the  side  of  the  uterus,  and  anastomoses  with 
the  uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament, 
through  the  inguinal  canal,  to  the  integument  of  the  labium  and  groin.  At  an 
early  period  of  foetal  life,  when  the  testes  lie  by  the  side  of  the  spine,  below 
the  kidneys,  the  spermatic  arteries  are  short;  but  as  these  organs  descend  from 
the  abdomen  into  the  scrotum,  they  become  gradually  lengthened. 

The  Phrenic  Arteries  are  two  small  vessels,  which  present  much  variety  in  their 
origin.  They  may  arise  separately  from  the  front  of  the  aorta,  immediately  below 
the  casliac  axis,  or  by  a  common  trunk,  which  may  spring  either  from  the  aorta, 
or  from  the  celiac  axis.  Sometimes  one  is  derived  from  the  aorta,  and  the  other 
from  one  of  the  renal  arteries.  In  only  one  out  of  thirty-six  cases,  did  these 
arteries  arise  as  two  separate  vessels  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pass  obliquely  upwards  and  outwards 
upon  its  under  surface.  The  left  phrenic  passes  behind  the  oesophagus,  and  runs 
forwards  on  the  left  side  of  the  oesophageal  opening.  The  right  phrenic,  passing 
behind  the  liver  and  inferior  vena  cava,  ascends  along  the  right  side  of  the  aper- 
ture for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon,  each 
vessel  divides  into  two  branches.  The  internal  branch  runs  forwards  to  the  ante- 
rior margin  of  the  thorax,  supplying  the  Diaphragm,  and  anastomosing  with  its 
fellow  of  the  opposite  side,  and  with  the  musculo-phrenic,  a  branch  of  the 
internal  mammary.  The  external  branch  passes  towards  the  side  of  the  thorax, 
and  inosculates  with  the  intercostal  arteries.  The  internal  branch  of  the  right 
phrenic  gives  off  a  few  vessels  to  the  inferior  vena  cava;  and  the  left  one  some 
branches  to  the  oesophagus.  Each  vessel  also  sends  capsular  branches  to  the 
supra-renal  capsule  of  its  own  side.  The  spleen  on  the  left  side,  and  the  liver 
on  the  right,  also  receive  a  few  branches  from  these  vessels. 

The  Lumbar  Arteries  are  analogous  to  the  intercostal.  They  are  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  vessel.  They  pass  outwards  and  backwards,  around  the  sides  of 
the  body  of  the  corresponding  lumbar  vertebra,  behind  the  sympathetic  nerve 
and  the  Psoas  muscle;  those  on  the  right  side  being  covered  by  the  vena  cava, 
and  the  two  upper  ones  on  each  side  by  the  crura  of  the  Diaphragm.  In  the 
interval  between  the  transverse  processes  of  the  vertebrae,  each  artery  divides 
into  a  dorsal  and  an  abdominal  branch. 

The  dorsal  branch  gives  off,  immediately  after  its  origin,  a  spinal  branch, 
which  enters  the  spinal  canal;  it  then  continues  its  course  backwards,  between 
the  transverse  processes,  and  is  distributed  to  the  muscles  and  integument  of  the 
back,  anastomosing  with  each  other,  and  with  the  posterior  branches  of  the  inter- 
costal arteries. 

The  spinal  branchy  besides  supplying  offsets  which  run  along  the  nerves  to 
the  dura  mater  and  cauda  equina,  anastomosing  with  the  other  spinal  arteries, 
divides  into  two  branches,  one  of  which  ascends  on  the  posterior  surface  of  the 
body  of  the  vertebra  above,  and  the  other  descends  on  ^e  posterior  surface  of 
the  body  of  the  vertebra  below,  both  vessels  anastomosing  with  similar  branches 
from  neighbouring  spinal  arteries.  The  inosculations  of  these  vessels  on  each 
side,  throughout  the  whole  length  of  the  spine,  form  a  series  of  arterial  arches 
behind  the  bodies  of  the  vertebrae,  which  are  connected  with  each  other,  and  with 
a  median  longitudinal  vessel,  extending  along  the  centre  of  the  bodies  of  the  ver- 
tebras, by  transverse  branches.  From  these  vessels  offsets  are  distributed  to  the 
periosteum  and  bones. 

The  abdominal  branches  pass  outwards,  behind  the  quadratus  lumborum,  the 
lowest  branch  occasionally  in  front  of  that  muscle,  and,  being  continued  between 
the  abdominal  muscles,  anastomose  with  branches  of  the  epigastric  and  internal 
mammary  in  fronts  the  intercostals  above^  and  those  of  the  ilio-lumbar,  and 
circumflex  iliac,  below. 
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The  Middle  Sacral  Artery  is  a  amall  veeael,  about  the  size  of  a  crow-quill, 
whicli  arises  from  the  posterior  part  of  the  aorta,  just  at  its  bifurcation.  It 
deecends  upon  the  last  lumbar  vertebra,  and  along  the  middle  tine  of  the  anterior 
surface  of  the  sacrum,  to  tlie  apper  part  of  the  coccyx,  where  it  terminates 
bj  anastomosing  with  the  lateral  sacral  arteries.  From  it  branches  arise 
which  run  through  the  meso-rectum,  to  supply  the  posterior  surface  of  the 
rectum.  Other  branches  are  given  off  on  each  side,  which  anastomose  with  the 
lateral  sacral  arteries,  and  send  off  small  offsets  which  enter  the  anterior  sacral 
foramuia. 

CouuoN  Iliac  Artehies. 

Tbe  abdominal  aorta  tennioates  by  dividing  into  the  two  common  iliac  arteries. 
The  bifurcation  of  this  vessel  usually  takes  place  on  the  left  side  of  the  body  of 
the  fourth  lun^tar  vertebra.  This  point  corresponds  to  the  left  side  of  the  umbili- 
cus, and  is  on  a  level  with  a  line  drawn  across  trom  one  crista-ilii  to  the  other. 
The  common  lUac  arteries  are  about  two  inches  in  length;  diverging  from  tbe 

109. — Arteries  of  the  Pelvis. 


termination  of  the  aorta,  they  pass  downwards  and  outwards  to  the  margin  of  the 
pelvis,  and  divide  opposite  tbe  intervertebral  substance,  between  the  Inst  lum- 
bar vertebra  and  the  sacrum,  into  two  branches,  the  external  and  internal  iliac 
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arteries;  the  former  suppljing  the  lower  eztremitf,  the  hitter  the  viscera  and 
parietes  of  the  pelvis. 

The  Right  Common  Iliac  is  somewhat  longer  than  the  left,  and  passes  more 
obliquely  across  the  body  of  the  last  lumbar  vertebra.  It  is  covered  in  front  by 
the  peritoneum,  the  intestines,  the  branches  of  the  sympathetic  nerve,  and  crossed^ 
at  its  point  of  division,  by  the  ureter.  Behind^  it  is  separated  from  the  last 
lumbar  vertebra  by  the  two  common  iliac  veins.  On  its  outer  side  it  is  in  relation 
with  the  vena  cava,  and  right  common  iliac  vein  above,  and  the  Psoas  magnua 
muscle  below. 

The  Left  Common  Iliac  is  in  relation  in  front  with  the  peritoneum,  branches  of 
the  sympathetic  nerve,  the  rectum  and  superior  htemorrhoidal  artery,  and  crossed, 
at  its  point  of  bifurcation,  by  the  ureter.  The  left  common  iliac  vein  lies  partly 
on  the  inner  side,  and  part  beneath  the  artery;  on  its  outer  side,  it  is  in  relatiim 
with  the  Psoas  magnus. 

Branches.  The  common  iliac  arteries  give  off  small  branches  to  the  perito- 
neum, Psoas  muscles,  ureters,  and  to  the  surrounding  cellular  membrane,  and 
occasionally  give  origin  to  the  ilio-lumbar,  or  renal  arteries. 

Peculiarities,  Its  point  of  origin  varies  according  to  the  bifurcation  of  the  aorta.  In 
three-fourths  of  a  large  number  of  cases,  the  aorU  bifurcated  either  upon  the  fourth 
lumbar  vertebra,  or  upon  the  inter-vertebral  disc,  between  it  and  the  fifth;  one  case  in  nine 
being  below,  and  one  m  eleven  above  this  point.  In  ten  out  of  every  thirteen  cases,  the 
vessel  bifurcated  within  half  an  inch  above  or  below  the  level  of  the  crest  of  the  ilium  ; 
more  fi  equentlv  below  than  above. 

The  point  of  division  is  subject  to  great  variety.  In  two-thirds  of  a  large  number  of 
cases,  it  was  between  the  last  lumbar  vertebra  and  the  upper  border  of  the  sacrum  ;  in 
one  case  in  eight  being  above,  and  in  one  in  six  below  that  point.  The  left  common  iliac 
artery  divides  lower  down  more  frequently  than  the  rig^t. 

The  relative  length,  also,  of  the  two  common  iliac  arteries  varies.  The  rig^t  common 
iliac  was  longest  in  sixty-three  cases ;  the  left,  in  fifty-two ;  whilst  they  were  both  equal  in 
fifty-three.  The  length  of  the  arteries  varied  in  five-sevenths  of  the  cases  examined,  from 
an  moh  and  a-half  to  three  inches  ;  in  about  half  of  the  remaining  cases,  the  artery  was 
longer ;  and  in  the  other  half,  shorter ;  the  minimum  length  being  less  than  half  an  inch, 
the  maximum,  four  and  a-half  inches.  In  one  instance,  the  right  common  iliac  was  found 
wanting^  the  external  and  internal  iliacs  arising  directly  from  me  aorta. 

Suraieal  Anatomy.  The  application  of  a  ligature  to  the  common  iliac  artery  may  be  re- 
quired on  account  of  aneurism  or  hfiBmorrhage,  impHcating  the  external  or  internal  iliacs, 
or  on  account  of  secondary  hsemorrhage  after  amputation  of  the  thigh  high  up.  It  has  been 
Been  that  the  commencement  of  thia  vessel  corresponds  to  the  left  side  of  the  lunbilicoa 
on  a  level  with  a  line  drawn  from  the  highest  point  of  one  iliac  crest  to  the  opposite  one, 
and  its  course  to  a  line  extending  from  this  pomt  downwards  towards  the  middle  of  Pdu- 
part's  ligament.  The  Hne  of  incision  required  in  the  first  steps  of  an  operation  for  securing 
this  vessel,  would  materially  depend  upon  the  nature  of  the  disease,  if  the  surgeon  select 
the  iliac  region,  a  curved  incision,  about  five  inches  in  length,  may  be  made^  commencing 
on  the  left  side  of  the  umbilicus,  carried  outwards  towards  tne  anterior  superior  iliac  spine, 
and  then  along  the  upper  border  of  Poupart's  ligament,  as  far  as  its  middle.  But  if  the 
aneurismal  timiour  should  extend  high  up  in  the  abdomen,  along  the  external  iliac,  it  is 
better  to  select  the  side  of  the  abdomen,  approaching  the  artery  from  above,  by  making 
an  incision  from  four  to  five  inches  in  length,  from  about  two  inches  above  and  to  the  left 
of  the  umbilicus,  carried  outwards  in  a  curved  direction  towards  the  lumbar  r^on,  and 
terminating  a  little  below  the  anterior  superior  iliac  spine.  The  abdominal  muscles  (in 
either  case)  having  been  cautiously  divided  in  succession,  the  transversaUs  fiiscia  must  be 
carefully  cut  through,  and  the  pentoneum,  together  with  the  ureter,  separated  from  it  and 
from  the  iliac  fascia,  and  pushed  aside  ;  the  sacro-iliac  articulation  must  be  felt  for,  and  upon 
it  the  vessel  will  be  felt  pulsating,  and  may  be  fiiUy  exposed  in  close  connection  with  its 
accompanying  vein.  On  the  ri^ht  side,  both  common  iliac  veins,  as  well  as  the  inferior  vena 
cava,  are  in  close  connection  with  the  artery,  and  must  be  carefully  avoided.  On  the  left  side, 
the  vein  usually  lies  on  the  inner  side,  and  behind  the  artery ;  but  it  occasionally  happens 
that  the  two  common  iliac  veins  are  joined  on  the  left  instead  of  the  right  side,  which 
would  add  much  to  the  difficulty  of  an  operation  in  such  a  case.  If  the  common  iliac  ar- 
tery is  so  short  that  danser  is  to  be  apprehended  from  secondary  hfismorrhage  if  a  ligature 
is  applied  to  it,  it  would  be  preferable,  m  such  a  case,  to  tie  both  the  external  and  internal 
iliac  near  their  origin.  This  operation  has  been  performed  in  several  instances ;  in  a  few 
with  success. 


INTERNAL  IL 

iKTKRifAL  Iliac  A 

The  iotemnl  itiM  artery  supplies  the  walls 
the  generative  orgtuis,  and  inner  side  ef  the 
Htnaller  than  the  external  iliac,  and  about  ai 
arises  at  the  point  of  bifurcation  of  the  comma 
the  upper  margin  of  the  great  sacro-sctatic  fore 
an  anterior,  and  posterior;  a  partially  oblitei 
extending  from  the  extremity  of  the  vessel  for 

Relations,  In  front,  with  the  ureter,  whicl 
Behind,  it  is  in  relation  with  the  internal  ilia< 
Pyriformia  muscle.     By  its  outer  tide,  near  its 
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OtOer  tide. 
^oaa  magnua. 


In  tkefcetus,  the  internal  iliac  artery  (hypog 
temal  iliac,  and  appears  the  continuation  of  the 
to  the  bladder,  it  ascends  along  the  aide  of  1 
gives  branches  (superior  vesical);  it  then  passe 
of  the  abdomen  t«  the  umbilicus,  converging 
side.  Having  passed  through  the  umbilical  ope 
the  umbilical  vein,  forming  with  it  the  umbilii 
the  substance  of  the  placenta.  That  portion  < 
domen,  is  called  the  hypogastric  artery;  and 
umbilical  artery. 

At  birth,  when  the  placental  circulation  ceas 
artery  which  extends  from  the  umbilicus  to 
and  ultimately  dwindles  to  a  solid  fibrous  core 
extending  from  the  apex  of  the  bladder  to  witi 
is  not  totally  impervious,  though  it  becomes 
serves  to  convey  blood  to  the  bladder,  undei 


it  was  more  frequently  longer  than  shorter,  the  nu 
minimum,  half  an  incn. 

The  lengths  of  the  common  and  internal  iliac  art 
other,  the  internal  iliac  artery  being  long  when  the 

At  regard*  itt  place  (^  divtiion.  llie  place  of  divi 
the  upper  margin  of  the  sacrum,  and  the  upper  bori 

The  arteries  of  the  two  sides  in  a  series  of  case 
seemed  oonstontly  to  exceed  the  other. 

Surauial  Anatomy.  The  application  of  a  ligature 
quired  in  cases  of  aneurism  or  hnmorrhace  affecting 
be  secured  by  making  an  incision  througb  the  abdo 
direction  and  to  an  extent  similar  to  that  for  secui 
laacia  having  been  cautiously  divided,  and  the  ] 
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(fjTSitA  \fj  iLc  i-^witT  pan  of  tit  pr^i*T>c  Pmifi^e  of  ti»e  aafs  rf 
po»»T>jr  lizaotnt  of  liifr  k&e*-}-^!.  u*e  cp-O^r  er.-d  of  ti*  iJ'iaL  avt 

C'^mU Mis,   It  coDt&iikf  tii«-  jr-x-llteal  t«i?^.*  asid  lir-ir 
terminatioo  of  die  ext^nua  ♦a;«i»*^i*  T*-ia.  ti.*  irt^rr^  m=4  exvcraw  >:ri 
and  th  -ir  l^r^iK-h*^,  tb*f  mx^  *ciAi!*  Dtrre.  tt*  •rc«/-:Ljr  br»zi 

Posi/iom  of  contatm^d  parU.  T*^  htitfrtk^  pf»:-l;val  ft^rve  iesr«&2f  a.  "a**  Tiintitfr 
line  of  the  yp^r*,  Irir.;:  nrjier^'-iju.  »i>d  »  Lrr.-f  extcra^  lo  tii*  t>*ix  ant 
Tbe  eitemaJ  poplit*-*]  Derv*-  <i*-<«>'i*  oo  tbe  oatcr  *>i«  erf"  tirf-  *T*f»-  .7 
to  the  tendon  of  the  Bitvp**  muvle,  >I  <t^  *^'^?-J  **  ^^  t<-r:ei  -£ 
the  popil ileal  re**eU^  the  rein  ijri:.?  ■--f^rfrf^iaJ  Ufd  ft  linLr  exurrjl  »:  :3i; 
to  whi^-h  it  if  clo*ieiT  imit^  br  dei:**-  aTvol*r  tiv^ie:  »c«>etliife«  lie  T-e^  js^  :iiamL 
on  the  inner  in«u^  of  the  oi-t*-r  •!■>:  f>l  th*-  art»rrr;  or  ti.*-  t^cl  hat  2*  un'-u*. 
the  artery  then  liee  berw**!!  th^^m.  th»r  two  rein*  U-Ib?  ii«i.a--t  <y.cz«^i^-4  i"-  -iOirt 
traiTverpe  LrancLe*.  M'*re  d*^j..r.  aiid  rl.-*e  to  tbe  furiir^  •.<  ir*  "xc*-,  j 
jt*>pliteal  MrtfTv,  and  }":***^lr:?  o5^  Ir  jna  it  ai  rlzht  anjl*-*  are  it*  «-:jr3-ir  -nar: 
The  articular  branch  trofn  tfj**  **bt-jrator  D-rre  d*-*<viid«  i:i-«  tbe  >  ■;•.  >s 
to  *»up|»lr  the  knee:  and  d»^j»JT  in  ihe  fj***^  is  an  artiriLiar  £..ar>f^«  -flrrar^i-nj*-] 
derived  from  the  great  «^ia;ic  iK-rve.  Tbe  prtj.lii*^  lTii:pLa:>  r-AZPt^s.  5  or  ■■ 
five  in  nomlier,  are  found  Kirn-undlnw  tb^  anerr;  r*oe  m^ua-.j  iA*  ««'p«^«-'-4fc  fl 
the  ve?!«el,  another  i«  riiuated  Irf-tween  it  and  the  \<fXte^  and  tbe  rrst 
on  eithfr  pide  of  it.  In  h<^J:h,  th*-e  pland*  are  seal*;  lut  vbrn  «i-arz* 
and  indurated  fn>m  inflammjitU^n,  the  pul«ati<m  cv'nimun;<-ai#^  tv  ti>r2x  ^r*  xn.  a*? 
popliteal  artery  mak<^  them  re**-iiiMe  «o  elo**'lT  an  anearifisal  c=ai:cr.  dias  is 
rec^uirep  a  very  careful  exaniinati4>o  to  di»<-riminate  l«etwee«  tbein. 

The  Popliteal  Abtlrt  i  h?.  2 1 2  k,  in  iu  nniTi^  downward*  from  it* 
the  Adductor  mafrnofi,  to  the  lower  lionler  of  the  Popliteo*  mc«cle.  re***  ar« 
inner,  and  then  on  the  pioiiterior  surface  of  the  femur;  in  the  m:d-i]«  of  h* 
on   the  posterior  ligament  of  the  knee-joint;  and  below,  00   the  ffc^i*  ct" 
the  Popliteus  muwle.      Superficially^   it  ii*  covered,  al>ove,  bj  the  S 
nosns;  in  the  middle  of  it*  course,  bv  a  quantity  of  fat,  which  «j*rate«  h 
deep  fascia  and  integument;  and  U-low,  it  i?  overlap[»^  by  the  Gi 
Plantarip,  and  Soleua  muscles,  tlie  p<'>pl ileal  vein,  and  the  internal  pr^pHtc^l 
The  popliteal  vein,  which  is  intimately  attached   to  the  artery,  lie*  5up*rrrci; 
external  to  it,  until  near  its  termination,  when  it  cro*«es  it   and   lie*  10  its 
side.    The  popliteal  nerve  is  still  more  suf>erficial  and  extemah  cni<?*ini:,  biowTrner, 
the  artery  below  the  joint,  and  lyin^r  on  its  inn**r  side.     Laterally^  it 
by  the  muscles  which  form  the  boundaries  of  the  popliteal  space. 

Peculiarities  in  point  of  division.  Occasionally  the  popliteal  artery  divides 
into  its  terminal  brancLeu;  this  division  occurs  m'jst  fre<|uetjt]y  oppo«>ite  the 

Unusnal  branches.  This  artenr  sometimes  divides  into  the  anterior  tibtal  and 
the  p08tenor  tibial  being  wanting,  or  very  small.    In  a  single  case,  this  artery  div>jed 
three  branches,  the  anterior  and  posterior  tibial,  and  peroneaL 

Surgical  Anatomy.  Ligature  of  the  popliteal  artery  is  required  in  cases  of  wcxind  of  thst 
vessel,  but  for  aneurism  of  the  posterior  tibial,  it  is  preferable  to  tie  the  superficial  feoKinL 
The  popliteal  may  be  tied  in  the  upfjer  of  lower  part  of  its  course;  but  in  tne  mid^ije  of  tbt 
fejiace  the  operation  is  attended  with  considerable  difficulty,  from  tbe  greftt  depth  ef  tba 
artery,  and  from  the  extreme  degree  of  tension  of  its  lateral  boundariea. 

In  order  to  ex{>obe  the  vesael  in  the  u[4ier  part  of  its  course,  the  patient  ahoold  be  placed 
in  the  prone  ]>o8ition,  with  the  limb  extended.  An  incision  about  three  inches  in  leogth 
should  then  l>e  made  through  the  integriment,  along  the  posterior  mai^gin  of  tbe  SemmMD- 
brdijofois,  and  the  fascia  lata  having  been  divided,  this  muscle  most  be  drawn  inw«rds»  wbflD 
the  pfiinatioQ  of  the  vessel  will  be  detected  with  the  finger;  tbe  netre  ties  on  tbs  outer  er 


fibaLar  side  of  the  artery,  the  vein,  superficial  and  also  to  its  outer  side;  bAviog 
sejjarated  it  ham  the  artery,  the  aneurism  needle  should  be  passed  aroond  tbe 
from  without  inwanis. 

To  expose  the  vessel  in  the  lower  part  of  its  course,  where  tbe  arteiy  bee  beiwecp  the 
two  hea<is  of  the  Gastrocnemius,  the  fjatient  should  be  placed  in  tbe  eune  poeitkHi  as  in 
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the  preceding  operation.  An  inoiaion  should  then  be  made  throogh  the  integument  in  the 
middle  liae,  commenoing  opposite  the  bead  of  the  knee-joint,  cue  being  tftken  to  avoid  the 
external  saplieDa  vein  and  nerve.  After  dividing  the  deep  fasoia  and  oeporating  some  dense 
cellular  membrane,  the  artery,  vein,  and  nerve 
will  be  eiposedidescending  between  the  two  headu 
of  the  QastrocnemiuB.  Some  musoular  bnuiohes 
of  the  popUteal  should  be  avoided  if  possible,  or 
if  divided,  tied  imraediatelj.  The  leg  being  now 
flexed,  in  order  the  more  effectually  to  separate 
the  two  heads  of  the  Qastrocnemius,  the  nerve 
should  be  drawn  inwards  and  the  vein  outwards, 
and  the  aneurism  needle  passed  between  the  ar- 
tery and  vein  from  without  inwards. 

The  branchea  of  the  popliteal  artery  are 

M.».l„   jSup.™,. 

I  Inferior  or  Sural. 
Superior  external  articular. 
Superior  internal  articular. 
Azygoa  articular. 
Inferior  external  articular. 
Inferior  internal  articular. 

The  Superior  Mutcular  Braneket,  two  or 
three  in  number,  arise  from  the  upper  pw 
of  the  popliteal  artery,  and  are  distribute 
to  the  Flexor  muscles  of  the  leg  and  tfa 
Vastus  extemuH;  anastomosing  with  tti 
inferior  perforating,  and  terminal  branch* 
of  the  profunda. 

The  Inferior  Mutcular  {Sural)  ore  t« 
large  branches  which  are  distributed  to  tli 
two  heads  of  the  Gastrocnemius  and  Plat 
taris  muscles.  They  arise  from  the  poplitei 
artery  opposite  the  knee-joint. 

Culaneout  branches  descend  on  each  siti 
and  in  the  middle  of  the  limb,  between  tti 
Gastrocnemius  and  integument;  they  arii 
separately  from  the  popliteal  artery,  or  fro; 
some  of  its  branches,  and  supply  the  int«gi 
ment  of  the  calf. 

The  Superior  Articular  Arteries,  two  i 
number,  arise  one  on  either  side  of  tt 
popliteal,  and  wind  around  the  femi 
immediatelj'  above  its  condyles  to  the  froi 
of  the  knee-joint. 

The  internal  branch  passes  beneath  tl; 
tendon  of  the  Adductor  magnus,  and  d 
vides  into  two,  one  of  which  suppU< 
the  Vastus  intemus,  inosculating  with  tt 
anastomotica  magna  and  inferior  in  term 
articular;  the  other  ramifies  close  to  tli 
surface  of  the  femur,  supplying  it  and  tb 
knee-joint,  and  anastomosing  with  the  ai 
perior  external  articular  artery. 

The  exlemalbraiKh  passes  above  the  out* 
condyle,  beneath  the  tendon  of  the  Bicep 
and  divides  into  a  superficial  and  deep  brand 
the  superficial  branch   supplies  the  Vacli 


etvr^  u.  t£ji  Misfit- .ci-.iea'  w'r^  uif  ^^a<a;->;".:ig  'whti  o/  ifae  exicnwl  circmnflez 
trrrTj:  3i»r  -JTrc  ;r»ii-^  •<;;f.LjB-t  ;i:  *:«»r  aart  rf  [t»T  femor  and  knee-jotnt,  ftod 

TJi.*  .t:^;---*  .imtmiir  i*  >  ;eui^  -mci,  «rl-^ij  frota  die  popliteal  artery 
■-t>>-''it  '.^jr  •*r.-i  '.f  ^-r  ,^  Li^  fc  piEf**  tie  pii^fcTii]*-  LsameDt,  and  nipplies 
a.^  ._^».-=r^.-'  t^i  iT-:-L-iU.  =ii-ci-ir»cir  a  =«  jia*r>»  nf  the  articulation. 

T'-jr  /•'■'-»:r  .<•(»(-■.' rr  .j-w-wt  r»-  1=  !=:>«■.  arL-iw  ff''«a  the  popliteal,  beneath 
-jx  <rfc'-T-.-Ti'-~.i-i,  »£■;  ■%:■;  re-.-:  i:-f  iir*!    t"  ;b?  ;:"..».  l^Iow  tbe  joint. 

T:^  viifrmU  ■  &*  ^-*^  --^J  ■■  ir  i=r.-r  t=.-«rr  s:;^,  hvcraili  the  internal  lateral 
„-isir-;.  »;  :irr  ic:-7-..  c  '■•.c-i-r  .rf  •^•ri  is  aenriL::*  i>  tbe  front  and  inner  side  of 
i^^  ■  ■=:.  a>  T-;;  v.T  u»;-  a-a>:  -.i  -^  ::  j  *=.:  ■±k  *rt:-r;.A:J>o  of  the  knee. 

Ti^  rxurmiU  ■.trr  r*.^^*—  « ;r«*ri*  &.•  t^c  li^  k--ac  ■■«'  the  fi''-ula,  to  the  front  of 
:.i^  tij-r-,  -^^  -r-=~?  J  :i*  ei  -ir**  :-^f-»-Ji  di*  '.ct^  brad  of  the  Gftstrocnemiua, 
:.;«  Ti^r-uu  U>r».  Lri=^=-..  *=■!  li^  fc^s-ic  «'  ct^  Blitjrf  mo^le,  and  divides 
■jiji  :rT=.-=^-^.  wi-'a  »=A.-ici"wr  w.ii  tiir  »rv:T7  <("  \2*  o; pfizie  side,  the  superior 

Tilt  ir.;>r!>,c  S.^  t^.rTj  <v<zi=^=-^r*  at  iL*  ^lr::Trar>fl  of  the  popliteal,  at  the 
1  "W'T  -'r-i-r  ■■(*  sir  P.;.  vn*  ci-<l-e.  p».-i*ef  f.rwiT'if  l«-:wei?n  the  two  heads  of 
-..V  T,  -L-*  i-»;i^-a^  aci  thr-.ti-is  lie  »;«rr,;^?f  Ic-t  Scivem  the  bones  at  the 
i-c^r  ;ji.-:  ■  t  \zjf  Lr;rr>-^e«  -i-  o-E^'tra^T.  fc>  ii.-»  dTrp  pan  of  the  front  of  the  leg; 
.;  -^-a  -irfc-vz  i*  -a  lie  aa'-cr-r  *3.-:V*  cf  li-f  ir.-.cr\*wer--3s  ligament  and  of  the 
:.  i  !..  ^cr  :Vc:  -i  :h-e  »=ile-;'^i=i.  wi-;re  U  Lt*  Dore  siiperticial,  and  becomea 
::ie  i-.c-A— f  f^L^  A  iJ::*  .ir^wa  :"r>  C3  lie  ii=er  K-ie  of  tfctr  head  of  the  fibula  to 
a;  -t-riT  '-"'.-Kr'^  :Lf  iw>>  ciil.T<.;i,  w.i;  t*  p*r4_-;I  widi  ite  o>urse  of  this  artery. 

H'-i^iti*-*-  Li  li"^  -'?■*  t«-vi.tt_r>i*  ef  iis  eitett.  ii  r^sL?  api>n  the  interosseous 
.  jisirs'-  fc>  ■--■  i  it  i*  o."::r;-T«ti:d  I*"  i.^.^ie  fi'rn'o*  arcLe^  thrown  across  it. 
Li  -^J-  j:-»-T  d-lr-i,  a;--o  lie  fr  ci  o:  ii*f  ti":La.  as^  the  anterior  ligament  of  the 
».-.i,^-_.  .i^  la  uje  bt;«^  third  of  is*  etQrse,  it  iLts  Wiween  ihe  Tibialis  anticos 
aa-i  Li>-c-».r  l.cr"i*  <i,.';:.>rjTn;  in  the  E.ii-e  tLird,  Wtwetn  ihe  Tibialis  anticos 
ar.'l  Li'>^*r  jr-Trl-is  f»  .'^.<:\.*,  la  the  1l-w«-  liird  it  is  cn>sred  bj  the  tendon 
'A  -.UK  f.iv-i*r  fr"-:;-:^^  f  .llx-:?.  acd  iiw*  h^swrtra  it  aad  tte  innennost  tendc»  of 
:i«  Eiv-t.-w.T  ','  L^jj  •i!j::..'R;Ei.  It  is  c»>Tcrt-i.  ia  the  npper  (wo-thirds  of  its 
e-.f;.->-»,  -J  Ei*  =.:;»^I-r*  wLich  Le  on  e;:b'rt  *:ie  of  it.  a:i>l  by  the  deep  fascia:  in 
!£•*  >.-»-?  11. .'L  '■T  tir  in;r-j%=!'. ui.  ar.a^lir  :!,r»=>:at.  ar.J  fa..^ia. 

Tv  »=vr--T  :.""'1a1  artery  U  a<^<cipA:ii<.d  It  htl  Ttin*  Ueoae  comites),  which 
;>t  ',c  .:e  ei'i-T  *;■!*■  <■<  the  anerr:  tLe  acrtrior  irtial  nerre  lies  at  first  to  its 
t^vr  *-•:•-.  as-i  »-'«-ji  ;!«-  lEi'i-iie  <fi  the  let  is  p!i<*d  foper^ci^  to  it;  at  the  lower 
ya-.  :(  tii*-  arir^  li..-  c-rre  i#  on  the  ouit*  siiie, 

Pli»  '-r  THt   Kelaims*  t-r  the  Axteki<>k  Tibi.o.  Aktebt. 

Ir.*,r--i3.rt;;,  Kineri.-a.  aoJ  deep  ka:i«; 

E«ec*or  prvVrras  p^^ca. 


Eil^nsor  looeus  digitomm. 
EiWu»or  propriua  poUida. 


An;erior  !i;^Ji;<at  of  ackl*-joiot. 
I'eT^c!  luv  be  d:miii:?hed  is  sue,  or  it  way  be  defiaeat  to  a 
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leaves  the  pelvic  cavity.  It  ascends  upon  the  back  of  the  pubes,  commu- 
nicating  with  offsets  from  the  epigastric  artery,  and  with  the  corresponding  vessel 
of  the  opposite  side.  This  branch  is  placed  on  the  inner  side  of  the  femoral  ring. 
External  to  the  pelvis,  the  obturator  artery  divides  into  an  external  and  an  inter- 
nal branch,  which  are  deeply  situated  beneath  the  External  obturator  muscle, 
skirting  the  circumference  of  the  obturator  foramen,  and  anastomosing  at  the 
lower  part  of  this  aperture  with  each  other,  and  with  branches  of  the  internal 
circumflex  artery. 

The  internal  branch  curves  inwards  along  the  inner  margin  of  the  obturator 
foramen,  distributing  branches  to  the  Obturator  muscles,  Pectineus,  Adductors, 
and  Gracilis,  and  anastomoses  with  the  external  branch,  and  with  the  internal  cir- 
cumflex artery. 

The  external  branch  curves  around  the  outer  margin  of  the  foramen,  to  the 
space  between  the  Gremellus  inferior  and  Quadratus  femoris,  where  it  anastomoses 
with  the  sciatic  artery.  It  supplies  the  Obturator  muscles,  anastomoses,  as  it 
passes  backwards,  with  the  internal  circumflex,  and  sends  a  branch  to  the  hip- 
joint  through  the  cotyloid  notch,  which  ramifies  on  the  round  ligament  as  far  as 
the  head  of  the  femur. 

Peculiarities,  In  two  out  of  every  three  cases  this  vessel  arises  from  the  internal  iliac. 
In  one  case  in  3I  from  the  epigastric ;  and  in  about  one  in  seventy-two  cases  by  two  roots 
from  both  vessels.  It  arises  in  about  the  same  proportion  from  the  external  iliac  artery. 
Hie  origin  of  the  obturator  from  the  epigastric  is  not  commonly  found  on  both  sides  of  the 
same  b^y. 

When  the  obturator  artery  arises  at  the  front  of  the  pelyis  from  the  ejogastric,  it  descends 
almost  vertically  downwards  to  the  upper  part  of  the  obturator  foramen.  The  artery  in 
this  course  usually  descends  in  oontaict  with  the  external  iliac  vein,  and  lies  on  the  outer 
side  of  the  femoral  ring;  in  such  cases  it  would  not  be  endangered  in  the  operation  for 
femoral  hernia.  Occasionally,  however,  it  curves  inwards  along  the  free  margin  of  Gim- 
bemat's  ligament,  and  under  such  ciroumstanoes  it  would  almost  completelv  encircle  the 
neck  of  a  hernial  sac  (supposing  a  hernia  to  exist  in  such  a  case),  and  would  be  in  great 
danger  of  being  wounded  if  an  operation  was  necessary. 

The  Internal  Pudic  is  the  smaller  of  the  two  terminal  branches  of  the  anterior 
trunk  of  the  internal  iliac,  and  supplies  the  external  organs  of  generation.  It  passes 
downwards  and  outwards  to  the  lower  border  of  the  great  sacro-sciatic  foramen, 
and  emerges  from  the  pelvis  between  the  Pyriformis  and  Coccygeus  muscles;  it 
then  crosses  the  spine  of  the  ischium,  and  enters  that  cavity  through  the  lesser 
sacro-sciatic  foramen.  The  artery  now  crosses  the  Internal  obturator  muscle,  to 
the  ramus  of  the  ischium,  being  covered  by  the  obturator  fascia,  and  situated 
about  an  inch  and  a  half  from  the  margin  of  the  tuberosity ;  it  then  ascends  for- 
wards and  upwards  along  the  ramus  of  the  ischium,  pierces  the  posterior  layer  of 
the  deep  perinsBal  fascia,  and  runs  forwards  along  the  inner  margin  of  the  ramus 
of  the  pubes;  finally  it  perforates  the  anterior  layer  of  the  deep  perinatal  fascia, 
and  divides  into  its  two  terminal  branches,  the  dorsal  artery  of  the  penis,  and  the 
artery  of  the  corpus  cavemosum. 

Relations,  In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of  the 
Pyriformis  muscle  and  sacral  plexus  of  nerves,  and  on  the  outer  side  of  the  rec- 
tum (on  the  left  side).  As  it  crosses  the  spine  of  the  ischium,  it  is  covered  by 
the  Glutens  maximus,  and  great  sacro-sciatic  ligament.  And  when  it  enters  the 
pelvis,  it  lies  on  the  outer  side  of  the  ischio-rectal  fossa,  upon  the  surface  of  the 
Obturator  intemus  muscle,  contained  in  a  fibrous  canal  formed  by  the  obturator 
fascia  and  the  falciform  process  of  the  great  sacro-sciatic  ligament.  It  is  accom- 
panied by  the  pudic  veins,  and  the  internal  pudic  nerve. 

PeeuUarities,  The  internal  pudic  is  sometimes  smaller  than  usual,  or  fails  to  give  off  one 
or  two  of  its  usual  branches ;  in  such  cases,  the  deficiency  is  supplied  by  branches  derived 
from  an  additional  vessel,  the  acceuory  pudic^yrhioh  generally  arises  from  the  pudic  artery 
before  its  exit  from  the  great  sacro-sciatic  foramen,  and  passes  forwards  near  the 
base  of  the  bladder,  on  the  upper  part  of  the  prostate  glaiid,  to  the  perinseum, 
where  it  gives  off  those  branches  usiudly  derived  from  the  pudic  artery  itself.    The  defi- 
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oianoy  most  frequently  met  with,  ia  tlut  in  which  the  internal  padio  ends  m  the  «rterj  of 
the  bulb  ;  the  vtal?  of  the  corpus  cavemoauiQ  and  artaria  daraolia  penia  btm^  derived 
from  the  aocessorr  pudic.  Or  the  pudic  m&j'  terminate  aa  the  superficial  pennnal,  th« 
artery  of  the  bulb  being  derived,  with  the  other  two  branches,  from  th«  accessor;  tcsbbL 

The  relation  of  the  acoeBsorv  pudic  to  the  prostate  gl»ad  and  urethra,  is  of  the  sreatcAt 
interest  in  a  surgical  point  of  view,  aa  this  vaaael  is  in  danger  of  being  wounded  in  the 
lateral  operation  of  lithotomy. 

Bratwhet,  fPtthin  the  pelvit,  the  internal  pudic  gives  off  eerveral  small  brwiches, 
which  supply  the  muscles,  sacral  nerves,  and  viscera  In  this  cavitjr.  In  fAc 
perinteum  the  following  branches  are  given  off. 

Inferior  or  external  hemorrhoidal.  Artery  of  the  bulb. 

Superficial  periuEeal.  Artery  of  the  corpus  cavemoeura. 

TrBUSTerse  periuKal.  Dorsal  artery  of  the  penis. 

The  External  Hamorrhoidal  are  two  or  three  small  arteries,  which  arise  fivm 
ihe  internal  pudtc  as  it  passes  above  the  tuberosity  of  the  ischium.  Crossing  the 
ischio-rectal  fossa,  they  are  distributed  to  the  muscles  and  integument  of  the  aiutl 
region. 

The  Superfieial  Ptrinaal  ArUiy  supplies  the  scrotnm,  and  muscles  and  integu- 
ment of  the  perinfeum.  It  arises  from  the  internal  pudic,  in  front  of  the  preceding 
branches,  and  piercing  the  lower  border  of  the  deep  perinieal  fascia,  runs  across 
the  Transversua  perinei,  and  through  the  triangular  space  between  the  Accelerator 
urinte  and  Erector  penis,  both  of  which  it  supplies,  and  is  finally  distributed  to  the 
skin  of  the  scrotnm  and  dartos.  In  its  passage  through  the  periufenm  it  lies 
beneath  the  superficial  per  in  teal  fascia. 

The  Tranner$e  Perinaal  is  a  small  branch  which  arises  either  from  the  inter- 
nal  pudic,  or  from  the  superficial  perinKal  artery  as  it  crosses  the  Transversua 
periniei  muscle.  Piercing  the  lower  border  of  die  deep  perineal  fascia,  it  runs 
transversely  inwards  along  the  cutaneous  surface  of  the  Transversus  perinEci  muscle, 
which  it  supplies,  aa  well  aa  the  atructures  between  the  anua  and  bulb  of  the 
urethnk 

The  ArUry  of  the  Bulb  is  a  large  but  very  short  vessel,  arising  from  the  inter- 
nal pudic  between  the  two  layers  of  the  deep  perineeal  fascia,  and  passing  nenrly 
tranaversely  inwards,  pierces  the  bulb  of  the  urethra,  in  which  it  ramifies.  It 
gives  off  a  small  branch  which  descends  to  supply  Cowper's  gland.  This  artery 
is  of  considerable  importance  in  a  surgical  point  of  view,  aa  it  is  la  danger  of 
being  wounded  in  the  lateral  operation  of  lithohHuy,  an  accident  usually  attended 
with  severe  and  alarming  haemorrhage.  This  vessel  is  sometimes  very  small, 
occasionally  wanting,  or  even  double.  It  sometimes  arises  from  the  internal  pudic 
earlier  than  usual,  and  crosses  the  perinnum  to  reach  the  back  part  of  the  bulb. 
In  such  a  case  the  vessel  could  hardly  fail  to  be  wounded  in  the  performance  of 
the  lateral  operation  for  lithotomy.  If,  on  the  contrary,  it  should  arise  from  aa 
accessory  pudic,  it  lies  more  forward  than  usual,  and  is  out  of  danger  in  the  ope- 

The  Artery  of  the  Corpus  Cavemoaum,  one  of  the  terminal  branches  of  the 
internal  pudic,  arises  from  that  vessel  while  it  is  situated  between  the  cms  penis 
and  the  ramus  of  the  pubes;  piercing  the  crus  penis  obliquely,  it  runs  forwards  in 
the  corpus  cavemosum  by  the  side  of  the  septum  pectiniforme,  to  which  ita 
tranches  are  distributed. 

The  Dorial  Artery  of  the  Pettit  ascends  between  the  crus  and  pubic  symphysis, 
md  piercing  the  suspensory  ligament,  runs  forwards  on  the  dorsum  of  the  penis  to 
ihe  glans,  where  it  divides  into  two  branches,  which  supply  the  glacs  and  prepuce. 
On  the  dorsum  of  the  penis,  it  lies  immediately  beneath  the  integument,  parallel 
vith  the  dorsal  vein  and  corresponding  artery  of  the  opposite  side.  It  supplies 
the  integument  and  fibrous  sheath  of  the  corpus  cavemosum. 

The  Internal  Pudic  Artery  in  the  Female,  ia  smaller  than  in  the  male.  Its 
origin  and  course  are  similar,  and  there  is  considerable  analogy  in  the  distribution 
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of  its  branches.  The  Buperflcial  artery  supplies  the  labia  pudenda;  the  srteiy  of 
the  bulb  Buppliea  the  erectile  tissue  of  the  bulb  of  the  vagina,  whilst  the  two  ter- 
minal branches  supply  the  clitoris;  the  arteiy  of  the  corpus  cavemosum,  the 
cavernous  body  of  the  clitoris;  and  the  arteria  dorsolis  clitoridis,  the  dorsum  of 
that  organ. 

The  Sciatic  Artery  (flg.     ^^^ThB  Aiterieo  of  the  Gluteal  and  Poeterior  Femoral 
210),  the  larger  of  the  two  tte^ons. 

terminal  branches  of  the 
anterior  trunk  of  the  in- 
ternal iliac,  is  distributed 
to  the  muscles  on  the  bock 
of  the  pelvis.  It  passes 
downwards  to  the  lower 
part  of  the  great  sacro- 
sciatic  foramen,  behind  the 
internal  pudic,  resting  on 
the  sacral  plexus  of  nerves  ^ 

and  Fjmformis  muscle,  and  ; 

escapes  from  the  pelvis  be- 
tween the  Fyriformis  and 
Coccygeus.  It  then  de- 
scends in  the  interval 
between  the  Trochanter 
major  and  tuberosity  of  the 
iscfainm,  accompanied  by 
the  sciatic  nerves,  and 
covered  in  by  the  Gluteus 
maximus,  and  divides  into 
branches,  which  supply  the 
deep  muscles  at  the  bock 
of  the  hip. 

IVithin  the  pelvit  it  dis- 
tribntes  branches  to  the 
Pyriformis,  Coccygeus,  and 
Levator  ani  muscles;  some 
hemorrhoidal  branches, 
which  supply  the  rectum, 
and  occasionally  take  the 
place  of  the  middle  hnmor- 
rhoidal  artery;  and  vesical 
branches  to  the  base  and 
neck  of  the  bladder,  vesi- 
culffi  seminales,  and  pros- 
tate  gland.  External  to  the 
pelvitit  gives  off  the  coccy-  ^v"'*" 
goal,  inferior  gluteal,  comes 
nervi  ischiadic!,  muscular, 
and  articular  branches. 

The  Coccygeal  Branch 
runs  inwards,  pierces  the 
great  sacro-sciatic  liga- 
ment, and  supplies  the 
Gluteus  maximuE,  the  integument,  a 
the  coccyx. 

The  Inferior  Gluteal  Sranehet, 
maximus  mnscte. 

The  Comes  Nervi  iKhiadiei  is  1 
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of  the  internal  abdominal  ring,  and  immediately  above  the  femoral  ring,  the  tm 
deferens  in  the  male,  and  the  round  ligament  in  the  female^  crossing  behind  the 
artery  in  descending  into  the  pelvis. 

Branches.  The  branches  of  this  vessel  are  the  cremasteric^  which  accompaniiN 
the  spermatic  cord,  and  supplies  the  Cremaster  muscle,  anastomosing  with  the 
spermatic  artery.  A  pubic  branchy  which  runs  across  Poupart*s  ligament,  and  then 
descends  behind  the  pubes  to  the  inner  side  of  the  crural  ring,  and  anastomoses 
with  offsets  from  the  obturator  artery.  Muscular  branckeSj  some  of  which  are 
distributed  to  the  abdominal  muscles  and  peritoneum,  anastomosing  with  the 
lumbar  and  circumflexa  ilii  arteries;  others  perforate  the  tendon  of  the  extemil 
Oblique  and  supply  the  integument,  anastomosing  with  branches  of  the  extenud 
epigastric. 

Peculiarities,  Tlie  origin  of  the  epigastric  may  take  place  from  any  part  of  the  external 
iliac  between  Poupart^s  ligament  and  two  inches  and  a  half  above  it ;  or  it  may  arise  bekm 
this  ligament,  from  the  femoral,  or  from  the  deep  femoraL 

(Tnion  wUh  Branches,  It  frequently  arises  from  the  external  iliac  by  a  ocHnmon  ^unk 
wiUi  the  obturator.  Sometimes  the  epigastric  arises  from  the  obturator,  the  latter  vesMl 
being  furnished  by  the  internal  iHao,  or  the  epigastric  may  be  formed  of  two  branches,  one 
derived  from  the  external  iliac,  the  other  from  the  internal  iliac 

The  Circumflex  Iliac  Artery  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  outwards  behind 
Poupart*s  ligament,  and  runs  along  the  inner  surface  of  the  crest  of  the  ilium  to 
about  its  middle,  where  it  pierces  the  Transversalis,  and  runs  backwards  between 
this  muscle  and  the  Internal  oblique,  to  anastomose  with  the  ilio-lombar  and 
gluteal  arteries.  Opposite  the  anterior  superior  spine  of  the  ilium,  it  gives  offi 
large  branch,  which  ascends  between  the  Internal  oblique  and  Transversalis 
muscles,  supplying  them  and  anastomosing  with  the  lumbar  and  epigastric  arteries. 
The  circumflex  iliac  artery  is  accompanied  by  two  veins;  which,  uniting  into  i 
single  trunk,  crosses  the  external  iliac  artery  just  above  Poupart's  ligament,  and 
enters  the  external  iliac  vein. 

Femoral  Abtert. 

The  femoral  artery  is  the  continuation  of  the  external  iliac.  It  commences 
immediately  beneath  Poupart's  ligament,  midway  between  the  anterior  superior 
spine  of  the  ilium  and  the  symphysis  pubis,  and  passing  down  the  fore  part  uA 
inner  side  of  the  thigh,  terminates  at  the  opening  in  the  Adductor  magnus,  at  the 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  where  it  becomes  the 
popliteal  artery.  A  line  drawn  from  a  point  midway  between  the  anterior  supe- 
rior spine  of  the  ilium  and  the  symphysis  of  the  pubes  to  the  inner  side  of  the 
internal  condyle  of  the  femur,  will  be  nearly  parallel  with  the  course  of  this 
artery.  This  vessel,  at  the  upper  part  of  the  thigh,  lies  a  little  internal 
to  the  head  of  the  femur;  in  the  lower  part  of  its  course,  on  the  inner  side  of 
the  shaft  of  this  bone,  and  between  these  two  points  the  vessel  is  separated  from 
the  bone  by  a  considerable  interval. 

In  the  upper  third  of  the  thigh  the  femoral  artery  is  very  superficial,  being 
covered  by  Uie  integument,  inguinal  glands,  and  by  the  superficial  and  deep  fascia, 
and  is  contained  in  a  triangular  space,  called  *•  Scarpa^s  triangle.' 

Scarpa^s  Triangle.  Scarpa's  triangle  corresponds  to  the  depression  seen  imme- 
diately below  the  fold  of  the  groin.  It '  is  a  triangular  space,  the  apex  of  which 
is  directed  downwards,  and  the  sides  of  which  are  formed  externally  by  the  Sar- 
torius,  internally  by  the  Adductor  longus,  and  the  base,  by  Poupart's  ligament.  The 
floor  of  this  space  is  formed  from  without  inwards  by  the  Iliacus,  Psoas,  Pectineos, 
Adductor  longus,  and  a  small  part  of  the  Adductor  brevis  muscles;  and  it  is 
divided  into  two  nearly  equal  parts  by  the  femoral  artery  and  vein,  which  extend 
from  the  middle  of  its  base  to  its  apex:  the  artery  giving  off  in  this  situadon  its 
cutaneous  and  profunda  branches,  the  vein  receiving  the  deep  femoral  and  internal 
saphena  veins.     In  this  space,  the  femoral  artery  rests  on  the  inner  margin  of  the 
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Psoas  muscle,  which  separateB  it  from  tl 
The  artery  in  this  aitaation  is  croesed  in  fi 
crural  nerve,  and  behind  hj  the  branch  to 
The  femorat   vein   lies  at 
its  inner  side,  between  the  itt.— SoiKi 

margins  of  the  Fectinens 
and  PgoaB  muBcIes.  The 
anterior  crural  nerve  lies 
about  half  an  inch  to  the 
outer  side  of  the  femoral 
ortcrj,  deeply  imbedded 
between  the  Iliac  us  and 
Psoas  muscles;  and  on  the 
HiacuB  muscle,  internal  to 
the  anterior  superior  spi- 
nous process  of  the  ilium, 
ia  the  external  cutaneous 
nerre.  The  femoral  artery 
and  vein  are  enclosed  in  a 
strong  fibrous  sheath,  form> 
ed  by  fibrous  and  cellular 
tissue,  and  by  a  process  of 
fascia  sent  inwards  from 
the  fascia  lata;  the  vessels 
are  separated,  however, 
from  one  another  by  thin 
fibrous  partitions. 

In  the  middle  third  of 
the  thigh,  the  femoral  ar- 
tery is  more  deeply  seated, 
being  covered  by  the  in- 
tegument, the  superficial 
and.  deep  faeci»,  and  the 
Sartorius,  and  is  contained 
in  an  aponeurotic  canal ; 
formed  by  a  dense  fibrous 
band,  which  extends  trans- 
versely from  the  Vastus 
mtemus  to  the  tendona  of 
the  Adductor  longus  and 
magnns  muscles.  In  this 
part  of  its  course  it  lies  fij  , 
in  a  depression,  bounded 
externally  by  the  Vastus 
intemus,  internally  by  the 
Addact«r  lougus  and  Ad- 
ductor magnus.  The  fe-  /•)» 
moral  vein  lies  on  the 
outer  side  of  the  artery, 
in  close  apposition  with  it,  a^h-.i 
and,  still  more  externally, 
is  the  internal  (long)  saphenous  nerve. 

Relations.    From  above  downwards,  the 
muscle,  which  separates  it  from  the  margi 
of  the  hip;  it  is  next  separated  from  the 
femoral  vein;  it  then  lies  upon  the  Adducb 
of  the  Adductor  magnus,  Uie  femoral  vein 
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it  is  in  relation,  above,  with  the  femoral  vein,  and,  low^  down,  widi  the  Ad- 
ductor longuB,  and  Sartorius.  To  its  amier  side^  die  Vastus  intemus  separatee  it 
from  the  femur,  in  the  lower  part  of  its  course. 

The  femoral  reinj  at  Poupart*8  ligament,  lies  close  to  the  inner  side  of  the 
artery,  separated  from  it  by  a  thin  fibrous  partition,  but,  as  it  descends,  gets 
behind  it,  and  then  to  its  outer  side. 

The  internal  saphenous  nervey  is  situated  on  the  outer  side  of  the  artery,  in 
the  middle  third  of  the  thigh,  beneath  the  aponeurotic  covering,  but  not  within 
the  sheath  of  the  vessels.  Small  cutaneous  nerves  cross  the  front  of  the 
sheath. 


PeetUiaritieM.  Double  femond  re-united.  Four  cases  are  at  {H^eaent  recorded,  in  which 
the  femoral  artery  divided  into  two  tnmbi  below  the  origin  of  the  Profunda,  and  became 
re-united  near  the  opening  in  the  Adductor  magnus,  so  as  to  form  a  single  popliteal  artery. 
One  of  them  occurred  in  a  patient  operated  upon  for  popliteal  aneurism. 

Change  of  Position.  A  similar  number  of  esses  have  been  recorded,  in  which  the 
femoral  artery  was  situated  at  the  back  of  the  thigh,  the  vessel  being  continuous  above 
with  the  internal  iliac,  escaping  from  the  pelvis  through  the  great  sacro-sciatic  foramen, 
and  accompanying  the  great  sciatic  nerve  to  the  popliteal  space,  where  its  division  oc- 
curred in  toe  usual  manner. 

Position  of  the  Vein.  The  femoral  vein  is  occasionally  pUoed  along  Uke  inner  side  of  the 
artery,  throughout  the  entire  extent  of  Scarpa's  triangle ;  or  it  may  be  slit,  ao  that  a  large 
vein  is  placed  on  each  side  of  the  artery  for  a  greater  or  less  extent. 

Origin  of  the  Profunda,  This  vessel  occasionally  arises  from  the  inner  side,  and  more 
rarely,  from  tt.e  back  of  the  common  trunk ;  but  the  more  important  peculiarity,  in  a 
Burgiod  point  of  view,  is  that  which  relates  to  the  height  at  whidi  the  vessel  arises  from 
the  femoral.  In  three-fourths  of  a  larse  number  of  cases  it  aroee  betweoi  one  and  two 
inches  below  Poupart*8  ligament ;  in  a  few  cases,  the  distance  was  less  than  an  inch ;  more 
rarely,  opposite  the  ligament ;  and  in  one  case,  above  Pbupart's  ligament,  from  the  external 
iliaa  Occasionally,  the  distance  between  the  origin  of  the  vessel  and  Potipart's  liga- 
ment, exceeds  two  inches,  and  in  one  case,  it  was  found  to  be  as  much  aa  four  incbeai 

tSurgiecU  Anatomy,  Compression  at  the  femoral  artery,  which  is  constantly  requisite  in 
amputations,  or  other  operatioos  on  the  lower  limb,  is  most  effectually  made  inmiedntdy 
below  EV)upart*s  ligament.  In  this  situation,  the  artery  b  very  superfidal,  and  is  merely 
separated  hom  the  margin  of  the  acetabulum  and  front  of  the  head  of  the  fnnur,  by  tlie 
Psoas  muscle ;  so  that  the  surgeon,  by  means  of  his  thumby  or  any  other  resisting  body, 
may  effectually  control  the  circulation  through  it.  This  vesad  may  also  be  compressed 
in  the  middle  third  of  the  thigh,  by  placing  a  compress  over  the  artery,  beneath  the 
tourniquet,  and  directing  the  pressure  from  within  outwards^  so  aa  to  compresa  the  veasel 
on  the  mner  side  of  the  shaft  oif  the  femur. 

The  application  of  a  ligcUure  to  the  femoral  artery  may  be  required  in  cases  of  wound 
or  aneunsm  of  the  arteries  of  the  le^  of  the  popliteal  or  femoral ;  and  the  veasel  may  be 
exposed  and  tied  in  any  part  of  its  course.  The  great  depth  of  this  vessel  in  the  mradle 
of  the  thigh,  its  close  connection  with  important  structures,  and  the  denai^  of  its  sheath, 
render  the  operation  in  this  situation  one  of  much  greater  difficult  than  the  appticalkm 
of  a  ligature  in  the  upper  part  of  its  courae,  where  it  is  more  si^erficiaL 

Ligature  of  the  femoral  artery,  within  two  inches  of  its  origin,  is  usually  considered 
very  unsafe,  on  account  of  the  connection  of  large  branches  with  it,  the  ^Ngsstric 
ana  circumflex  ihac  arising  just  above  its  origin ;  the  prolunda,  fhm  one  to  two  indies 
below;  occasionally,  also,  one  of  the  circumflex  arteries  arises  from  the  rmml  in  the 
interspace  between  these.  The  profunda  sometimes  arises  higher  than  the  point  abore- 
mentioned,  and  rarely  between  two  or  three  inches  (in  one  case  four,)  bdow  Pbupart^s 
liffament^  It  would  appear,  then,  that  the  most  favourable  situation  for  the  ^iplication  of 
augature  to  this  vessel,  is  between  four  and  ^xe  inches  from  its  point  of  origin.  In  order 
to  expotM  the  artery  in  this  situation,  an  incision,  between  two  and  three  indies  Um^ 
should  be  made  in  the  course  of  the  vessel,  the  patient  lying  in  the  recumboit  posi- 
tion, with  the  limb  slightly  flexed  and  abducted.  A  large  vein  is  frequenth^  met  with, 
P»w'»g  in  the  course  of  the  artery  to  join  the  saphena ;  this  must  be  avoi<{ed,  and  the 
luda  lata  having  been  cautiously  divided,  and  the  Sartorius  exposed,  this  musde  must  be 
drawn  outwards,  in  order  to  fully  expoee  the  sheath  of  the  v ossein  The  fioflsr  being  in- 
troduced into  the  wound,  and  the  pulsation  of  the  artery  f^  the  sheath  shoud  be  divided 
over  it  to  a  sufficient  extent  to  allow  of  the  introduction  of  the  hcatare^  but  no  further; 
otherr^  Ls<2  the  nutrition  of  the  coats  of  the  vessel  may  be  interfered  with,  or  muscukr 
branches  which  arise  from  the  vessel  at  irregiilar  intervals  may  be  divided.  In  this  part 
of  the  operation,  a  small  nen*e  which  croes^  the  sheath  should  be  avoided.  The  aneurism 
needle  mu.^t  be  careruily  introduced  and  kept  cloee  to  the  artery,  to  avoid  the  femoral  vein, 
which  hes  behiud  the  vessel  in  this  part  of  its  course. 
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To  expose  the  artery  in  the  middle  of  the  thigh,  an  incision  should  he  made  through 
the  integument,  between  three  and  four  inches  in  length,  over  the  inner  margin  of  the 
Sartorius,  taking  care  to  avoid  the  internal  saphena  vein,  the  situation  of  which  may  be 
previously  known  by  compressing  it  higher  up  in  the  thigh.  The  fascia  lata  having  been 
divided,  and  the  Sartorius  muscle  exposed,  it  should  be  drawn  outwards,  when  the  strong 
fascia  which  is  stretched  across  from  the  Adductors  to  the  Vastus  intemus,  will  be  ex- 
posed, and  must  be  freely  divided ;  the  sheath  of  the  vessels  is  now  seen,  and  must  be 
opened,  and  the  artery  secured  bv  passing  the  aneurism  needle  between  the  vein  and 
artery,  in  the  direction  from  witnin  outwards.  The  femoral  vein  in  this  situation  lies 
on  the  outer  side  of  the  artery,  the  long  saphenous  nerve  on  its  anterior  and  outer 
side. 

It  has  been  seen  that  the  femoral  artery  occasionally  divides  into  two  trunks,  below 
the  origin  of  the  profunda.  I(  in  the  operation  for  tying  the  femoral,  two  vessels  are 
met  with,  the  surgeon  should  idtemately  compress  each,  in  order  to  ascertain  which  vessel 
IB  connected  with  the  aneurismal  tumour,  or  with  the  bleeding  from  the  wound,  and  that 
one  only  tied  which  controls  it.  I^  however,  it  is  necessary  to  compress  both  vessels 
before  the  circulation  in  the  tumour  is  controlled,  both  should  be  tied,  as  it  would  be 
probable  that  they  became  re-united,  as  is  mentioned  above. 

Branches,  The  branches  of  the  femoral  artery  are  the: 

Superficial  epigastric. 
Superficial  circumflex  iliac. 
Superficial  external  pudic. 
Deep  external  pudic. 

{External  circumflex. 
Internal  circumflex. 
Three  perforating. 
Muscular. 
Anastomotica  magna. 

The  Superficial  Epigastric  arises  from  the  femoral,  about  half  an  inch  below 
Poupart's  ligament,  and,  passing  through  the  saphenous  opening  in  the  fascia-lata, 
ascends  on  to  the  abdomen,  in  the  superficial  fascia  covering  the  External  oblique 
muscloy  nearly  as  high  as  the  umbilicus.  It  distributes  branches  to  the  inguinal 
glands,  the  superficial  fascia  and  integument,  anastomosing  with  branches  of  the 
deep  epigastric,  and  internal  mammary  arteries. 

The  Superficial  Circumflex  Jliac^  the  smallest  of  the  cutaneous  branches, 
arises  close  to  the  preceding,  and,  piercing  the  fascia  lata,  runs  outwards,  parallel 
with  Poupart's  ligament,  as  far  as  the  crest  of  the  Hium,  dividing  into  branches 
which  supply  the  integument  of  the  groin,  the  superficial  fascia,  and  inguinal 
glands,  anastomosing  with  the  deep  circumflex  iliac,  and  with  the  gluteal  and 
external  circumflex  arteries. 

The  Superficial  External  Pudic  (superior),  arises  from  the  inner  side  of  the 
femoral  artery,  close  to  the  preceding  vessels,  and,  after  piercing  the  fascia  lata 
at  the  saphenous  opening,  passes  inwards,  across  the  spermatic  cord,  to  be  dis- 
tributed to  the  integument  on  the  lower  part  of  the  abdomen,  and  of  the  penis 
and  scrotum  in  the  male,  and  to  the  labia  in  the  female,  anastomosing  with 
branches  of  the  internal  pudic. 

The  Deep  External  Pudic  (inferior),  more  deeply  seated  than  the  preceding, 
passes  inwards  on  the  Pectineus  muscle,  covered  by  the  fascia  lata,  which  it 
pierces  opposite  the  ramus  of  the  pubes,  its  branches  being  distributed,  in  the 
male,  to  the  integument  of  the  scrotum  and  perinsum,  and  in  the  female,  to  the 
labium,  anastomosing  with  branches  of  the  superficial  perinseal  artery. 

The  Profunda  Femoris  (deep  femoral  artery),  nearly  equals  the  size  of  the 
superficial  femoral.  It  arises  from  the  outer  and  back  part  of  the  femoral  artery, 
from  one  to  two  inches  below  Poupart's  ligament.  It  at  first  lies  on  the  outer 
side  of  the  superficial  femoral,  and  then  passes  Iteneath  it  and  the  femoral  vein  to 
the  inner  side  of  the  femur,  and  terminates  at  the  lower  third  of  the  thigh  in  a 
small  branch,  which  pierces  the  Adductor  magnus,  to  be  distributed  to  the  Flexor 
muscles,  on  the  posterior  part  of  the  thigh,  anastomosing  with  branches  of  the 
popliteal  and  inferior  perforating  arteries. 

cc  2 


Of  the  Veins. 

THE  Veins  are  the  vesselB  which  serve  to  return  the  blood  from  the  capillaries 
of  the  different  parts  of  the  body  to  the  heart.  Thej  consist  of  two  distinct 
sets  of  vessels,  the  pulmonary  and  systemic. 

The  Pulmonary  VeinSy  unlike  other  vessels  of  this  kind,  contain  arterial  blood, 
which  they  return  from  the  lungs  to  the  left  auricle  of  the  heart. 

The  Systemic  Veins  return  the  venous  blood  from  the  body  generally  to  the 
right  auricle  of  the  heart. 

The  Portal  Veiny  an  appendage  to  the  systemic  venous  system,  is  confined  to 
the  abdominal  cavity,  returning  the  venous  blood  from  the  viscera  of  digestion, 
and  carrying  it  to  the  liver  by  a  single  trunk  of  large  size,  the  vena  ports.  From 
this  organ  the  same  blood  is  conveyed  to  the  inferior  vena  cava  by  means  of  the 
hepatic  veins. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  body;  they 
commence  by  minute  plexuses,  which  communicate  with  the  capillaries,  the  branches 
from  which,  uniting  together,  constitute  trunks,  which  increase  in  size  as  they 
pass  towards  the  heart,  from  the  termination  of  larger  branches  in  them.  The 
veins  are  larger  and  altogether  more  numerous  than  the  arteries;  hence  the  entire 
capacity  of  the  venous  system  is  much  greater  than  the  arterial;  the  pulmonary 
veins  excepted,  which  do  not  exceed  in  capacity  the  pulmonary  arteries.  From 
the  combined  area  of  the  smaller  venous  branches  being  greater  than  the  main 
trunks,  it  results  that  the  venous  system  represents  a  cone,  the  summit  of  which 
corresponds  to  the  heart,  its  base  to  the  circumference  of  the  body.  In  form,  the 
veins  are  not  perfectly  cylindrical,  like  the  arteries,  their  walls  being  collapsed 
when  empty,  and  the  uniformity  of  their  surface  being  interrupted  at  intervids  by 
slight  contractions,  which  indicate  the  existence  of  valves  in  their  interior.  They 
usually  retain,  however,  the  same  calibre  as  long  as  they  receive  no  neighbouring 
branches. 

The  veins  communicate  very  freely  with  one  another,  especially  in  certain 
regions  of  the  body;  and  this  communication  exists  between  the  larger  trunks  as 
well  as  between  the  smaller  branches.  Thus,  in  the  cavity  of  the  cranium,  and 
between  the  veins  of  the  neck,  where  obstruction  of  the  cerebral  venous  system 
would  be  attended  with  imminent  danger,  we  find  that  the  sinuses  and  larger 
veins  have  large  and  very  frequent  anastomoses.  The  same  free  communication 
exists  between  the  veins  throughout  the  whole  extent  of  the  spinal  canal,  and 
between  the  veins  composing  the  various  venous  plexuses  in  the  abdomen  and 
pelvis,  as  the  spermatic,  uterine,  vesical,  prostatic,  ete. 

The  veins  are  subdivided  into  three  sets;  superficial,  deep,  and  sinuses. 

The  Superficial  or  Cutaneous  Veins  are  found  between  the  layers  of  superficial 
fascia,  immediately  beneath  the  integument:  they  return  the  blood  from  these  struc- 
tures, and  communicate  with  the  deep  veins  by  perforating  the  deep  fascia. 

The  Deep  Veins  accompany  the  arteries,  and  are  usually  enclosed  in  the  same 
sheath  with  those  vessels.  In  the  smaller  arteries,  as  the  radial,  ulnar,  brachial, 
tibial,  peroneal,  they  exist  generally  in  pairs,  one  lying  on  each  side  of  the  vessel, 
and  are  called  vemB  comites.  The  larger  arteries,  as  the  axillary,  subclavian, 
popliteal,  and  femoral,  have  usually  only  one  accompanying  vein.  In  certain 
organs  of  the  body,  however,  the  deep  veins  do  not  accompany  the  arteries;  for 
instance,  the  veins  in  the  skull  and  spinal  canal,  the  hepatic  veins  in  the  liver,  and 
the  larger  veins  returning  blood  from  the  osseous  tissue. 

Sinuses  are  venous  channels,  which,  in  their  structure  and  mode  of  distribution, 
differ  altogether  from  the  veins.    They  are  found  only  in  the  interior  of  the  skull. 
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and  are  formed  by  a  subdivision  of  the  layers  of  the  dora  mater;  their  outer  coat 
ooDsisting  of  fibrous  tissue,  their  inner  of  a  serous  membrane  continuous  with  the 
Bierous  membrane  of  the  veins. 

Veins  are  thinner  in  structure  than  the  arteries,  and  possessed  of  considerable 
strength.  The  superficial  veins  usually  have  thicker  coats  than  the  deep  veins, 
and  the  veins  of  the  lower  limb  are  thicker  than  those  of  the  upper. 

Veins  are  composed  of  three  coats,  internal,  middle,  and  external. 

The  Internal  is  an  epithelial  and  elastic  coat,  consisting  of  an  epithelial  lining 
supported  on  several  laminae  of  longitudinal  elastic  fibres.  It  is  less  brittle  in 
structure  than  the  same  coat  in  the  arteries,  and  its  laminaB  seldom  fenestrated. 

The  Middle  or  Contractile  Coaty  thinner  than  that  of  the  arteries,  consists  of 
numerous  alternating  layers  of  muscular  and  elastic  fibres.  The  muscular  fibres 
are  disposed  in  a  circular  form  around  the  vessel,  intermixed  with  areolar  tissue 
and  elastic  fibres.  The  elastic  coat  consists  of  well  developed  elastic  fibres,  reti- 
culating in  a  longitudinal  direction.  This  coat  is  best  marked  in  the  splenic  and 
portal  veins,  and  appears  to  be  wanting  in  the  hepatic  part  of  the  vena  cava,  in 
the  hepatic  and  subclavian  veins. 

Muscular  tissue  is  also  wanting  in  the  veins:  i.  Of  the  maternal  part  of  the 
placenta.  2.  In  most  of  the  cerebral  veins  and  sinuses  of  the  dura  mater.  3.  In 
the  veins  of  the  retina.  4.  In  the  veins  of  the  cancellous  tissue  of  bones.  5.  In 
the  venous  spaces  of  the  corpora  cavernosa.  The  veins  of  the  above  mentioned 
parts  consist  of  an  internal  epithelial  lining,  supported  on  one  or  more  layers 
of  areolar  tissue.  On  the  other  hand,  muscular  tissue  is  abundantly  developed  in 
the  veins  of  the  gravid  uterus,  being  found  in  all  three  coats;  and  in  the  venae  cavae 
and  pulmonary  veins,  it  is  prolonged  on  to  them  from  the  auricles  of  the  heart. 

The  External  or  Areolar  Fibrous  Coat  consists  of  areolar  tissue  and  longi- 
tudinal elastic  fibres,  it  also  contains  in  some  of  the  larger  veins  a  longitudinal  net- 
work of  non-striated  muscular  fibres,  as  in  the  whole  length  of  the  inferior  vena 
cava,  the  renal,  azygos,  and  external  iliac  veins,  and  in  all  the  large  trunks  of  the 
portal  venous  system,  and  in  the  trunks  of  the  hepatic  veins. 

Most  veins  are  provided  with  valves  which  serve  to  prevent  the  refiux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  lining  membrane,  strengthened 
by  a  little  fibrous  tissue;  their  form  is  semilunar,  they  are  attached  by  their  convex 
edge  to  the  wall  of  the  vein,  the  concave  margin  is  free,  directed  in  the  course 
of  the  venous  current,  and  lies  in  close  apposition  with  the  wall  of  the  vein  as 
long  as  the  current  of  blood  takes  its  natural  course;  if,  however,  any  regurgitation 
takes  place,  the  valves  become  distended,  their  opposed  edges  are  brought  into  con- 
tact, and  the  current  is  intercepted.  Most  commonly  two  such  valves  are  found, 
placed  opposite  one  another,  more  especially  in  the  smaller  veins,  or  in  the  larger 
trunks  at  the  point  where  they  are  joined  by  small  branches;  occasionally  there 
are  three,  and  sometimes  only  one.  The  wall  of  the  vein  immediately  above  the 
point  of  attachment  of  each  segment  of  the  valve,  is  expanded  into  a  pouch  or 
sinus,  which  gives  to  the  vessel,  when  injected  or  distended  with  blood,  a  knotted 
appearance.  The  valves  are  very  numerous  in  the  veins  of  the  extremities,  espe- 
cially the  lower  ones,  these  vessels  having  to  conduct  the  blood  against  the  force 
of  gravity.  They  are  absent  in  the  very  small  veins,  also  in  the  venae  cavae,  the 
hepatic  vein,  portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian 
veins.  A  few  valves  are  found  in  the  spermatic  veins,  and  one  also  at  their 
point  of  junction  with  the  renal  vein  and  inferior  cava  in  both  sexes.  The 
cerebral  and  spinal  veins,  the  veins  of  the  cancellated  tissue  of  bone,  the 
pulmonary  veins,  and  the  umbilical  vein  and  its  branches,  are  also  destitute  of 
valves.  They  are  occasionally  found,  few  in  number,  in  the  venae  azygos  and 
intercostal  veins. 

The  veins  are  supplied  with  nutrient  vessels,  vasa  vasorum,  like  the  arteries; 
but  nerves  are  not  generally  found  distributed  upon  them,  the  only  vessels  upon 
which  they  have  at  present  been  traced  are  the  inferior  vena  cava  and  cerebral 
veins.  . 
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formed  bj  the  lower  part  of  the  posterior  surface  of  the  shaft  of  the  femur,  the 
posterior  ligament  of  the  knee-joint,  the  upper  end  of  the  tibia,  and  the  fascia 
covering  the  Popliteus  muscle,  and  the  space  is  covered  in  by  the  fascia  lata. 

Contents.  It  contains  the  popliteal  vessels  and  their  branches,  together  with  the 
termination  of  the  external  saphena  vein,  the  internal  and  external  popliteal  nerves 
and  their  branches,  the  small  sciatic  nerve,  the  articular  branch  from  the  obturator 
nerve,  a  few  small  lymphatic  glands,  and  a  considerable  quantity  of  loose  adipose 
tissue. 

Position  of  contained  parts.  The  internal  popliteal  nerve  descends  in  the  middle 
line  of  the  space,  lying  superficial,  and  a  little  external  to  the  vein  and  artery. 
The  external  popliteal  nerve  descends  on  the  outer  side  of  the  space,  lying  close 
to  the  tendon  of  the  Biceps  muscle.  More  deeply  at  the  bottom  of  the  space  are 
the  popliteal  vessels,  the  vein  lying  superficial  and  a  little  external  to  the  artery, 
to  which  it  is  closely  united  by  dense  areolar  tissue;  sometimes  the  vein  is  placed 
on  the  inner  instead  of  the  outer  side  of  the  artery;  or  the  vein  may  be  double, 
the  artery  then  lies  between  them,  the  two  veins  being  usually  connected  by  short 
transverse  branches.  More  deeply,  and  close  to  the  surface  of  the  bone,  is  the* 
popliteal  artery,  and  passing  ofi*  from  it  at  right  angles  are  its  articular  branches. 
The  articular  branch  from  the  obturator  nerve  descends  upon  the  popliteal  artery 
to  supply  the  knee;  and  deeply  in  the  space  is  an  articular  filament  occasionally 
derived  from  the  great  sciatic  nerve.  The  popliteal  lymphatic  glands,  four  or 
^\e  in  number,  are  found  surrounding  the  artery;  one  usually  lies  superficial  to 
the  vessel,  another  is  situated  between  it  and  the  bone,  and  the  rest  are  plaoed 
on  either  side  of  it.  In  health,  these  glands  are  small;  but  when  enlarged 
and  indurated  from  inflammation,  the  pulsation  communicated  to  them  from  the 
popliteal  artery  makes  them  resemble  so  closely  an  aneurismal  tumour,  that  it 
requires  a  very  careful  examination  to  discriminate  between  them. 

The  Popliteal  Artert  (fig.  2 12),  in  its  course  downwards  from  the  aperture  in 
the  Adductor  magnus,  to  the  lower  border  of  the  Popliteus  muscle,  rests  first  on  die 
inner,  and  then  on  the  posterior  surface  of  the  femur;  in  the  middle  of  its  course, 
on  the  posterior  ligament  of  the  knee-joint;  and  below,  on  the  fascia  covering 
the  Popliteus  muscle.  Superficially^  it  is  covered,  above,  by  the  Semi-membra- 
nosus;  in  the  middle  of  its  course,  by  a  quantity  of  fat,  which  separates  it  from  the 
deep  fascia  and  integument;  and  below,  it  is  overlapped  by  the  Gastrocnemius, 
Plantaris,  and  Soleus  muscles,  the  popliteal  vein,  and  the  internal  popliteal  nerve. 
The  popliteal  vein,  which  is  intimately  attached  to  the  artery,  lies  superficial  and 
external  to  it,  until  near  its  termination,  when  it  crosses  it  and  lies  to  its  inner 
side.  The  popliteal  nerve  is  still  more  superficial  and  external,  crossing,  however, 
the  artery  below  the  joint,  and  lying  on  its  inner  side.  Laterally^  it  is  bounded 
by  the  muscles  which  form  the  boundaries  of  the  popliteal  space. 

Feeuliarities  in  point  of  division.  Occasionally  the  popliteal  artery  divides  prematurely 
into  its  terminal  branches ;  this  division  occurs  most  frequently  opposite  the  knee-joint. 

Unusual  branches.  This  artery  sometimes  divides  into  the  anterior  tibial  and  peroneal, 
the  posterior  tibial  being  wanting,  or  very  small.  In  a  single  case^  this  artery  divided  into 
three  branches,  the  anteiior  and  posterior  tibial,  and  peroneal 

Surgical  Anatomy,  Ligature  of  the  popliteal  artery  is  required  in  cases  of  wound  of  that 
vessel,  but  for  aneurism  of  the  posterior  tibial,  it  is  preferable  to  tie  the  superficial  femoraL 
The  popliteal  maj^  be  tied  in  the  upper  or  lower  part  of  its  course;  but  in  tne  middle  of  the 
space  the  operation  is  attended  with  considerable  difficulty,  from  the  great  depth  of  the 
artery,  and  from  the  extreme  degree  of  tension  of  its  latend  boundaries. 

In  order  to  expose  the  vessel  in  the  upper  part  of  its  course,  the  patient  should  be  plaoed 
in  the  prone  position,  with  the  limb  extended.  An  incision  about  three  inches  in  length 
should  then  be  made  through  the  integument,  along  the  posterior  margin  of  the  Semimem- 
branosus, and  the  &scia  lata  having  been  divided,  tms  muscle  must  be  drawn  inwards,  when 
the  pulsation  of  the  vessel  will  be  detected  with  the  finger ;  the  nerve  hes  on  the  outer  or 
fibular  side  of  the  artery,  the  vein,  sujwrficial  and  also  U)  it»  outer  side;  havins  cautiously 
separated  it  from  the  aiiery,  the  aneurism  needle  should  be  passed  around  the  latter  vessel 
from  without  inwards. 

To  expose  the  vessel  in  the  lower  part  of  its  course,  where  the  artery  lies  between  the 
two  heads  of  the  Gastrocnemius,  the  patient  should  be  placed  in  the  same  position  as  in 
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tortuous  as  that  vesseL  It  commences  in  the  frontal  region,  where  it  is  called  the 
frontal  vein;  at  the  inner  angle  of  the  eye  it  has  receiyed  the  name  of  the  angular 
vein;  and  from  this  point  to  its  termination,  the  facial  vein. 

The  frontal  vein  commences  on  the  anterior  part  of  the  skull,  by  a  venous 
plexus,  which  communicates  with  the  anterior  branches  of  the  temporal  vein;  the 
veins  converge  to  form  a  single  trunk,  which  descends  along  the  middle  line  of  the 
forehead  parallel  with  the  vein  of  the  opposite  side,  and  unites  with  it  at  the  root 
of  the  nose  by  a  transverse  trunk,  called  the  nasal  arch.  Occasionally  the  frontal 
veins  join  to  form  a  single  trunk  which  bifurcates  at  the  root  of  the  nose  into  the 
two  angular  veins.  At  the  nasal  arch  the  branches  diverge,  and  run  along  the  side 
of  the  root  of  the  nose.  The  frontal  vein  as  it  descends  upon  the  forehead,  re- 
ceives the  supra-orbital  vein;  the  dorsal  veins  of  the  nose  terminate  in  the  nasal 
arch;  and  the  angular  vein  receives,  on  its  inner  side,  the  veins  of  the  ala  nasi;  on 
its  outer  side,  the  superior  palpebral  vein;  it  moreover  communicates  with  the  oph- 
thalmic vein,  which  establishes  an  important  anastomosis  between  this  vessel  and 
the  cavernous  sinus. 

The  facial  vein  commences  at  the  inner  angle  of  the  orbit,  being  a  continua- 
tion of  the  angular  vein.  It  passes  obliquely  downwards  and  outwards,  beneath 
the  great  Zygomatic  muscle,  descends  along  the  anterior  border  of  the  Masseter, 
crosses  over  the  body  of  the  lower  jaw,  with  the  facial  artery,  and,  passing 
obliquely  outwards  and  backwards,  beneath  the  Platysma  and  cervical  fascia, 
unites  with  a  branch  of  communication  from  the  temporo-maxillary  vein,  to  form 
a  trunk  of  large  size  which  enters  the  internal  jugular. 

Branches,  The  facial  vein  receives,  near  the  angle  of  the  mouth,  communi- 
cating branches  from  the  pterygoid-plexus.  It  is  also  joined  by  the  inferior 
palpebral,  the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  cheek, 
and  the  masseteric  veins.  Below  the  jaw,  it  receives  the  submental,  the 
inferior  palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil 
and  soft  palate;  the  submaxillary  vein,  which  commences  in  the  submaxillary 
gland;  and  lastly,  the  ranine  vein. 

The  Temporal  Vein  conunences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  which  communicates  with  die  frontal  vein  in  front,  the  corresponding 
vein  of  the  opposite  side,  and  the  posterior  auricular  and  occipital  veins  behind. 
From  this  network,  anterior  and  posterior  branches  are  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  large  vein,  the  middle  temporal,  which  receives  the  blood  from  the  substance 
of  the  Temporal  muscle  and  pierces  the  fascia  at  the  upper  border  of  the 
zygoma.  The  temporal  vein  then  descends  between  the  external  auditory  meatus 
and  the  condyle  of  the  jaw,  enters  the  substance  of  the  parotid  gland,  and  unites 
with  the  internal  maxillary  vein,  to  form  the  temporo-maxillary. 

Branches,  The  temporal  vein  receives  in  its  course  some  parotid  veins,  an  articular 
branch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from  the  external 
ear,  and  a  vein  of  large  size,  the  transverse  facial,  from  the  side  of  the  face. 

The  Internal  Maxillary  Vein  is  a  vessel  of  considerable  size,  receiving 
branches  which  correspond  with  those  derived  fVom  the  internal  maxillary  artery. 
Thus  it  receives  the  middle  meningeal  veins,  the  deep  temporal,  the  ptery- 
goid, masseteric,  and  buccal,  some  palatine  veins,  and  the  inferior  dental.  These 
branches  form  a  large  plexus,  the  pterygoid,  which  is  placed  between  the 
Temporal  and  External  pterygoid,  and  partly  between  the  Pterygoid  muscles. 
This  plexus  communicates  very  freely  with  the  facial  vein,  and  with  the  cavern- 
ous sinus,  by  branches  through  the  base  of  the  skull.  The  trunk  of  the  vein 
then  passes  backwards,  behind  the  neck  of  the  lower  jaw,  and  unites  with  the 
temporal  vein,  forming  the  temporo-maxillary. 

The  TemporO'Maxillary  Vein^  formed  by  the  union  of  the  temporal  and  in- 
ternal maxillary  veins,  descends  in  the  substance  of  the  parotid  gland,  between 
the  ramus  of  the  jaw  and  the  Stemo-mastoid  muscle,  and  divides  into  two 
branches,  one   of  which  passes    inwards  to  join  the  facial  vein,    the    other   is 
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extemus,  and  anastomoses  with  the  descending  branch  of  the  external  drcumflex 
artery;  the  deep  branch  supplies  the  lower  part  of  the  femur  and  knee-joint^  and 
forms  an  anastomotic  arch  across  the  bone  with  the  anastomotic  artery. 

The  Azygos  Articular  is  a  small  branch,  arising  from  the  popliteal  arterj 
opposite  the  bend  of  the  joint.  It  pierces  the  posterior  ligament,  and  supplies 
the  ligaments  and  synovial  membrane  in  the  interior  of  the  articulation. 

The  Inferior  Articular  Arteries^  two  in  number,  arise  from  the  popliteal,  beneath 
the  Gastrocnemius,  and  wind  round  the  head  of  the  tibia,  below  the  joint. 

The  internal  one  passes  below  the  inner  tuberosity,  beneath  the  internal  lateral 
ligament,  at  the  anterior  border  of  which  it  ascends  to  the  front  and  inner  side  of 
the  joint,  to  supply  the  head  of  the  tibia  and  the  articulation  of  the  knee. 

The  external  one  passes  outwards  above  the  head  of  the  fibula,  to  the  front  of 
the  knee-joint,  lying  in  its  course  beneath  the  outer  head  of  the  Gastrocnemius, 
the  external  lateral  ligament,  and  the  tendon  of  the  Biceps  muscle,  and  divides 
into  branches,  which  anastomose  with  the  artery  of  the  opposite  side,  the  superior 
articular,  and  the  recurrent  branch  of  the  anterior  tibial. 

Anterior  Tibial  Artery. 

The  anterior  tibial  artery  commences  at  the  bifurcation  of  the  popliteal,  at  the 
lower  border  of  the  Popliteus  muscle,  passes  forwards  between  the  two  heads  of 
the  Tibialis  posticus,  and  through  the  aperture  left  between  the  bones  at  the 
upper  part  of  the  interosseous  membrane,  to  the  deep  part  of  the  front  of  the  leg; 
it  then  descends  on  the  anterior  surface  of  the  interosseous  ligament  and  of  the 
tibia  to  the  front  of  the  ankle-joint,  where  it  lies  more  superficial,  and  becomes 
the  dorsalis  pedis.  A  line  drawn  from  the  inner  side  of  the  head  of  the  fibula  to 
midway  between  the  two  malleoli,  will  be  parallel  with  the  course  of  this  artery. 

Relations.  In  the  upper  two-thirds  of  its  extent,  it  rests  upon  the  interosseous 
ligament,  to  which  it  is  connected  by  delicate  fibrous  arches  thrown  across  it. 
In  the  lower  third,  upon  the  front  of  the  tibia,  and  the  anterior  ligament  of  the 
ankle-joint.  In  the  upper  third  of  its  course,  it  lies  between  the  Tibialis  anticus 
and  Extensor  longus  digitorum:  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  proprius  pollicis.  In  the  lower  third  it  is  crossed  by  the  tendon 
of  the  Extensor  proprius  pollicis,  and  lies  between  it  and  the  innermost  tendon  of 
the  Extensor  longus  digitorum.  It  is  covered,  in  the  upper  two-thirds  of  its 
course,  by  the  muscles  which  lie  on  either  side  of  it,  and  by  the  deep  fascia:  in 
the  lower  third,  by  the  integument,  annular  ligament,  and  fascia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (vense  comites),  which 
lie  one  on  either  side  of  the  artery;  the  anterior  tibial  nerve  lies  at  first  to  its 
outer  side,  and  about  the  middle  of  the  leg  is  placed  superficial  to  it;  at  the  lower 
part  of  the  artery  the  nerve  is  on  the  outer  side. 

Plan  of  the  Relations  op  the  Anterior  Tibial  Artery. 

In  front. 
Integument,  superficial  and  deep  fJEusoisB. 
TibiflJis  anticus. 
Extensor  longus  digitorum. 
Extensor  proprius  pollicis. 
Anterior  tibial  nerve. 

Inner  side.  f  \  OvUr  side. 

Tibialis  anticus.  (     Anterior     \  Anterior  tibial  nerve. 

Extensor  proprius  polliclB.  I       Tibial       j  Extensor  longus  digitorum. 

\  y  Extensor  proprius  pollicis. 

Behind. 
Interosseous  membrane. 
Tibia. 
Anterior  ligament  of  ankle-joint. 

rectdiaricies  in  Size.  This  vessel  may  be  diminished  in  size,  or  it  may  be  deficient  to  a 


OF  THE  NECK.  405 

ally  onlj  one.  This  vein  receives  some  laryngeal  branches,  and  occasionally  an 
inferior  thyroid  vein.  Just  above  the  sternum,  the  two  anterior  jugular  veins 
conununicate  by  a  transverse  trunk,  which  receives  branches  from  the  inferior 
thyroid  veins.  It  also  conmiunicates  with  the  external  and  with  the  internal 
jugular. 

The  Internal  Jugular  Vein  collects  the  blood  from  the  interior  of  the  cra- 
nium,  from  the  superficial  parts  of  the  face,  and  from  the  neck.  It  commences 
at  the  jugular  foramen,  in  the  base  of  the  skull,  being  formed  by  the  coalescence 
of  the  lateral  and  inferior  petrosal  sinuses.  At  its  origin  it  is  somewhat 
dilated,  and  this  dilatation  is  called  the  sinus,  or  gulf  of  the  internal  jugular 
vein.  It  runs  down  the  side  of  the  neck  in  a  vertical  direction,  lying  at 
first  on  the  outer  side  of  the  internal  carotid,  and  then  on  the  outer  side  of  the 
common  carotid,  and  at  the  root  of  the  neck  unites  with  the  subclavian  vein,  to 
form  the  vena  innominata.  The  internal  jugular  vein,  at  its  commencement, 
lies  upon  the  Rectus  lateralis,  behind,  and  at  the  outer  side  of  the  internal 
carotid,  and  the  eighth  and  ninth  pairs  of  nerves;  lower  down,  the  vein  and 
artery  lie  upon  the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves  pass- 
ing forwards  between  them;  the  pneumogastric  descends  between  and  behind  them, 
in  the  same  sheath;  and  the  spinal  accessory  passes  obliquely  outwards,  behind 
the  vein.  At  the  root  of  the  neck  the  vein  of  the  right  side  is  placed  at  a  little 
distance  from  the  artery;  on  the  left  side,  it  usually  crosses  it  at  its  lower  part. 
This  vein  is  of  considerable  size,  but  varying  in  different  individuals,  the  left  one 
being  usually  the  smallest.  It  is  provided  with  two  valves,  which  are  placed 
at  its  point  of  termination,  or  from  one  to  two  inches  above  it. 

Branches.  This  vein  receives  in  its  course,  the  facial,  lingual,  pharyngeal, 
superior  and  middle  thyroid  veins,  and  the  occipital.  At  its  point  of  junction 
with  the  branch  common  to  the  temporal  and  facial  veins,  it  becomes  greatly 
increased  in  size. 

The  Lingual  Veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and,  passing  backwards,  following  the  course  of  the  lingual  artery  and 
its  branches,  terminate  in  the  internal  jugular. 

The  Pharyngeal  Vein  commences  in  a  minute  plexus,  the  pharyngeal,  at  the 
back  part  and  sides  of  the  pharynx,  and  after  receiving  meningeal  branches,  and 
some  from  the  vidian  and  spheno-palatine  veins,  terminates  in  the  internal  jugular. 
It  occasionally  opens  into  the  facial,  lingual,  or  superior  thyroid  vein. 

The  Superior  Thyroid  Vein  commences  in  the  substance  and  on  the  surface  of 
the  thyroid  gland,  by  branches  corresponding  with  those  of  the  superior  thyroid 
artery,  and  terminates  in  the  upper  part  of  the  internal  jugular  vein. 

The  Middle  Thyroid  Vein  collects  the  blood  from  the  lower  part  of  the  lateral 
lobe  of  the  thyroid  gland,  and,  being  joined  by  some  branches  from  the  larynx 
and  trachea,  terminates  in  the  lower  part  of  the  internal  jugular  vein. 

Veins  of  the  Diplois. 

The  diploe  of  the  cranial  bones  is  channelled,  in  the  adult,  with  a  number  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  compact 
tissue.  The  veins  they  contain  are  large  and  capacious,  their  walls  being  thin, 
and  formed  only  of  epithelium,  resting  upon  a  layer  of  elastic  tissue,  and  they 
present,  at  irregular  intervals,  pouch-like  dilatations,  or  culs  de  sac,  which  serve 
as  reservoirs  for  the  blood.  These  are  the  veins  of  the  diploe,  and  can  only  be 
displayed  by  removing  the  outer  table  of  the  skull. 

In  adult  life,  as  long  as  the  cranial  bones  are  distinct  and  separable,  these  veins 
are  confined  to  the  particular  bones;  but  in  old  age,  when  the  sutures  are  united, 
they  communicate  with  each  other,  and  increase  in  size.  These  vessels  commu- 
lucate,  in  the  interior  of  the  cranium,  with  the  meningeal  veins,  and  with  the 
sinuses  of  the  dura  mater;  and  on  the  exterior  of  the  skull,  with  the  veins  of 
the  pericranium.     In  the  cranium,  they  are  divided  into  the  frontal,  which  opens 
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The  Malleolar  Arteries  supply  the  ankle-joint. 

The  internal^  arises  about  two  inches  above  the  articulation,  passes  beneath 
the  tendon  of  the  Tibialis  anticus  to  the  inner  ankle,  upon  which  it  ramifies, 
anastomosing  with  branches  of  the  posterior  tibial  and  internal  plantar  arteries. 

The  external  passes  beneath  the  tendons  of  the  Extensor  longus  digitorum  and 
Extensor  proprius  pollicis,  and  supplies  the  outer  ankle,  anastomosing  with  the 
anterior  peroneal  arterj  and  with  ascending  branches  from  the  tarsea  brandi  of 
the  dorsalis  pedis. 

DoRSALis  Pedis  Artery. 

The  dorsalis  pedis,  the  continuation  of  the  anterior  tibial,  passes  forwards 
from  the  bend  of  the  ankle  along  the  tibial  side  of  the  foot  to  the  back  part  of 
the  first  interosseous  space,  where  it  divides  into  two  branches,  the  dorsalis  hal- 
lucis  and  communicating. 

Relations.  This  vessel  in  its  course  forwards  rests  upon  the  astragalus,  sca^ 
phoid,  and  internal  cuneiform  bones,  and  the  ligaments  connecting  them,  being 
covered  by  the  integument  and  fascia,  and  crossed  near  its  termination  bj  the 
innermost  tendon  of  the  Extensor  brevis  digitorum.  On  its  tibial  side  is  the 
tendon  of  the  Extensor  proprius  pollicis;  on  iU  fibular  side^  the  innermost  tendon 
of  the  Extensor  longus  digitorum.  It  is  accompanied  by  two  veins,  and  by  the 
anterior  tibial  nerve,  which  lies  on  its  outer  side. 

Plan  of  the  Relations  of  the  Dorsalis  Pedis  Artery. 

Infront, 

Integument  and  fascia. 

Innermost  tendon  of  Extensor  brevis  digitorum. 

Tibial  side.  (    Dorsalis    A         „  .       ^^^  *^\^ 

Extensor  proprius  polUds.  Pedis.  ^itr^/lSS^n.^'""^"^- 


Behind, 
Astragalus. 
Scaphoid. 

Internal  cuneiform, 
and  their  ligaments. 

Peculiarities  in  JSse,  The  dorsal  artery  of  the  foot  may  be  larger  than  usual,  to  compen- 
sate for  a  deficient  plantar  artery ;  or  it  may  be  deficient  in  its  terminal  branches  to  the 
toes,  which  are  then  derived  from  the  internal  plantar ;  or  its  place  may  be  supplied  alto- 
gether by  a  lai^^  anterior  peroneal  artery. 

Position.  This  artery  frequently  curves  outwards,  lying  external  to  the  line  between  the 
middle  of  the  ankle  and  the  back  of  the  first  interosseous  space. 

Surgical  Anatomy,  This  artery  may  be  tied,  by  making  an  incision  through  the  integu- 
ment, between  two  and  three  inches  in  length,  on  the  fibular  side  of  the  tendon  of  the 
Extensor  proprius  pollicis,  in  the  interval  between  it  and  the  inner  border  of  the  short 
Extensor  muscle.  The  incision  should  not  extend  further  forwards  than  the  back  part  of 
the  first  interosseous  space,  as  the  artery  divides  in  this  situation.  The  deep  fiiscia  being 
divided  to  the  same  extent,  the  artery  will  be  exposed,  the  nerve  lying  upon  its  outer 
side. 

Branches.  The  branches  of  the  dorsalis  pedis  are,  the 

Tarsea.  Interosseae. 

Metatarsea.  Dorsalis  pollicis. 

Communicating. 

The  Tarsea  Artery  arises  from  the  dorsalis  pedis,  as  that  vessel  crosses  the 
scaphoid  bone;  it  passes  in  an  arched  direction  outwards,  lying  upon  the  tarsal 
bones,  and  covered  by  the  Extensor  brevis  digitorum:  it  supplies  that  muscle  and 
the  articulations  of  the  tarsus,  and  anastomoses  with  branches  from  the  meta- 
tarsea, external  malleolar,  peroneal,  and  external  plantar  arteries. 
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The  Detp  Cerebral,  or  Ventricular  Vetm  (ventB  Galeni),  are  two  in  number, 
one  from  the  right,  the  other  from  the  left,  ventricle.  They  are  each  formed 
by  two  veina,  the  vena  corporis  etriati,  and  the  choroid  vein.  They  pass  back- 
wards,  parallel  with  one  another,  enclosed  within  the  velum  interpoaitum,  and 
pasB  out  of  the  brain  at  the  great  tranBveree  fisBnre,  between  the  nnder  surface 
of  the    corpus  callosum  and  the  tubercnla  quadrigemina,  and  enter  the  straight 

The  Vena  Corpori*  Striali  conunences  in  the  groove  between  the  corpus  stria- 
torn  and  thalamus  opticus,  receives  numerons  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein,  to  form  one 
of  the  venffl  Galeni. 

The  Choroid  Vein  mns  along  the  whole  length  of  the  outer  border  of  the 
choroid  plexus,  receiving  veins  from  the  hippocampus  major,  the  fornix  and 
corpoa  ciUlosum,  and  unites,  at  the  anterior  extremity  of  (he  choroid  plexus,  with 
the  vein  of  the  corpus  striatum. 

The  Cerebellar  Veins  occupy  the  surface  of  the  cerebellum,  and  are  disposed 
in  three  sets,  superior,  uiferior,  and  lateral.  The  superior  pass  forwards  and 
inwards,  across  the  superior  vermiform  process,  and  terminate  in  the  straight 
sinus:  some  open  into  the  venie  Galeni,  The  inferior  cerebellar  veins,  of  large 
size,  mn  transversely  outwards,  and  terminate  by  two  or  three  trunks  in  the 
lateral  sinuses.  The  lateral  anterior  cerebellar  veins,  terminate  in  the  superior 
petrosal  sinuses. 

S1NC8EB  OF  THE  Dura  Mateb. 
The  sinuses  of  the  dura  mater  are  venous  channels,  analogous  to  the  veins, 
their  outer  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continuation 
of  the  serous  membrane  of  the  veins.  They  are  twelve  in  number,  and  are 
divided  into  two  seta.  i.  Those  situated  at  the  upper  and  back  part  of  the  skulL 
2.  The  sinuses  at  the  base  of  the  skull.     The  former  are  the 

Superior  longitudinal.  Straight  sinus. 

Inferior  longitudinal.  Lateral  sinuses. 

Occipital  sinuses. 

1 1 K.— Vertical  Section  of  the  Skull,  showing  the  Onuses  of  the  Dura  Hater. 


The  Superior  Longitudinal  Sinut  occupies  the  attached  margin  of  the  falx 
'ierebri.  Commencing  at  the  crista  Galli,  it  runs  from  before  backwards,  groov- 
ing the  inner  surface  of  the  frontal,  the  adjacent  margins  of  the  two  parietal. 
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Behind  the  Inner  AnkU^  the  tendons  and  blood-vessels  are  arranged  in  the 
following  order,  from  within  outwards:  First,  the  tendons  of  the  Tibialis  posticus 
and  Flexor  longus  digitorum,  lying  in  the  same  groove,  behind  the  inner  mal- 
leolus, the  former  being  the  most  internal.  External  to  these  is  the  posterior 
tibial  artery,  having  a  vein  on  either  side;  and,  still  more  extemallj,  the  posterior 
tibial  nerve.  About  half  an  inch  nearer  the  heel  is  the  tendon  of  the  Flexor 
longus  poUicis. 

PecuLiomties  in  Size,  The  posterior  tibial  is  not  unfreqaently  smaller  than  usual,  or 
absent,  its  plaoe  being  compensated  fer  b^  a  laige  peroneal  artery,  which  passes  inwards 
at  the  lower  end  of  the  tibia,  and  either  joins  the  small  tibial  artery,  or  continues  alone  to 
the  sole  of  the  foot. 

Surgical  Anatomy.  The  application  of  a  ligature  to  the  posterior  tibial  may  be  required 
in  cases  of  wound  of  the  sole  of  the  fooL  attended  with  n-eat  haBmorrhage,  when  the 
vessel  should  be  tied  at  the  inner  ankle,  la  cases  of  wound  of  the  posterior  tibial  itself^ 
it  will  be  necessary  to  enlarge  the  wound  so  as  to  expose  the  vessel  at  the  wounded 
point  Excepting  wnere  the  vessel  is  injured  by  a  punctured  wound  from  the  front  of  the 
leg).  In  cases  of  aneurism  from  wound  of  the  artery  low  down,  the  vessel  should  be  tied 
in  the  middle  of  the  leg.  But  in  aneurism  of  the  posterior  tibial  high  up,  it  woiild  be 
better  to  tie  the  femoral  artery. 

To  tie  the  posterior  tibial  artery  at  the  ankle,  a  semi-lunar  incision  should  be  made 
through  the  integument,  about  two  inches  and  a  half  in  length,  midway  between  the  heel 
and  inner  ankle,  but  a  little  nearer  the  latter.  The  subcutaneous  cellular  membrane 
having  been  divided,  a  strong  and  dense  fascia,  the  internal  annular  ligament,  is  exposed. 
This  ligament  is  continuous  above  with  the  deep  fiEuacia  of  the  leg,  covers  the  vessels  and 
nerves,  and  is  intimately  adherent  to  the  sheaths  of  the  tendons.  This  having  been 
cautiously  divided  upon  a  director,  the  sheath  of  the  vessels  is  exposed,  and  being  opened, 
the  artery  is  seen  with  one  of  the  vena  comites  on  each  side.  The  aneurism  needle 
should  be  jpassed  around  the  vessel  from  the  heel  towards  the  ankle,  in  order  to  avoid 
the  postenor  tibial  nerve^  care  being  at  the  same  time  taken  not  to  include  the  venie 
comites. 

The  vessel  may  also  be  tied  in  the  lower  third  of  the  leg,  by  making  an  incision  about 
three  inches  in  length,  parallel  with  the  inner  margin  of  the  tendo  AchiUis.  The  internal 
saphena  vein  being  carefully  avoided,  the  two  layers  of  fascia  must  be  divided  upon  a 
director,  when  the  artery  is  exposed  along  the  inner  margin  of  the  Flexor  longus  mgito- 
rum,  with  one  of  its  vensa  comites  on  either  side,  and  the  nerve  lying  external  to  it. 

To  tie  the  posterior  tibial  in  the  middle  of  the  leg,  is  a  very  difficult  operation,  on 
account  of  the  great  depth  of  the  vessel  from  the  surrace,  and  from  its  being  covered  in 
by  the  Gastrocnemius  and  Soleus  muscles.  The  patient  being  placed  in  the  recum- 
bent position,  the  injured  limb  should  rest  on  its  outer  side,  the  knee  being  partially 
bent,  and  the  foot  extended,  so  as  to  relax  the  muscles  of  the  calf.  An  incision  about 
four  inches  in  length  should  then  be  made  through  the  integument,  along  the  inner  maigin 
of  the  tibia,  taking  care  to  avoid  the  internal  saphena  vein.  The  deep  fascia  having  been 
divided,  the  margin  of  the  Gastrocnemius  is  exposed,  and  must  be  drawn  aside,  and  the 
tibial  attachment  of  the  Soleus  divided,  a  director  being  previously  passed  beneath  it 
The  artenr  may  now  be  felt  pulsating  beneath  the  deep  fascia^  about  an  inch  from  the 
Diargin  of  the  tibia.  The  fascia  h&YUitt  been  divided,  and  the  lunb  placed  in  such  a  posi- 
tion as  to  relax  the  muscles  of  the  calf  as  much  as  possible,  the  veins  should  be  separated 
from  the  artery,  and  the  aneurism  needle  passed  around  the  vessel  from  without  inwards, 
so  as  to  avoid  wounding  the  posterior  tibial  nerve. 

The  branches  of  the  posterior  tibial  artery  are,  the 

Peroneal.  Nutritious. 

Muscular.  Conmiunicating. 

Internal  calcanean. 

The  Peroneal  Artery  lies,  deeply  seated,  along  the  back  part  of  the  fibular 
side  of  the  leg.  It  arises  from  the  posterior  tibial,  about  an  inch  below  the 
lower  border  of  the  Popliteus  muscle,  passes  obliquely  outwards  to  the  fibula,  and 
then  descends  along  the  inner  border  of  this  bone  to  the  lower  third  of  the  leg, 
where  it  gives  off  the  anterior  peroneal.  It  then  descends  across  the  articulation, 
between  the  tibia  and  fibula,  to  the  outer  side  of  the  os  calcis,  supplying  the 
neighbouring  muscles  and  back  of  the  ankle,  and  anastomosing  with  the  external 
malleolar,  tarsal,  and  external  plantar  arteries. 

Relations.  This  vessel  rests  at  first  upon  the  Tibialis  posticus,  and,   in  the 
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a  small  brstich,  which  iDOecuIatee  with  the  interosseouB  branches  of  the  metatarsal 
artery.     These  are  the  anterior  perforating  arteries. 

From  the  arrangement  already  described 
the  toes,  it  will  be  seen  that  both  sides  of  the 
of  the  Beeond  toe,  are  supplied  by  branches  1 
the  great  toe,  and  the  inner  side  of  the  second 
of  the  foot. 

Pui-MONABr   A 

The  pnlmonary  artery  conveys  the  dark  i 
side  of  the  heart  to  the  lungs.  It  is  a  shi 
length,  arising  from  the  left  side  of  the  base  i 
ascending  aorta.  It  ascends  obliquely  upwai 
as  far  as  the  under  surface  of  the  arch  of  t 
branches  of  nearly  equal  size,  the  right  and  1 

Relatiotu.  The  greater  part  of  this  vese 
aorta,  in  the  pericardium,  being  enclosed  wit 
continued  upwards  from  the  base  of  the  hea 
fibrous  layer  of  this  membrane.  Behind,  it  n 
and  higher  up  in  front  of  the  left  auricle, 
appendix  of  the  corresponding  auricle  and  a 
passes  to  the  left  side  of  the  ascending  aorb 
bifurcation  it  is  oonaected  to  the  under  surfac 
the  remains  of  a  vessel  peculiar  to  fatal  life, 

The  Right  Pulmonary  Artery,  longer  and 
tally  oatwards,  behind  the  ascending  aorta  an 
the  right  lung,  where  it  divides  into  two  brai 
supplies  the  lower  lobe,  the  upper  giving  a  bi 

The  I,efi  Pulmonary  Artery,  shorter  bu) 
passes  horizontally  in  front  of  the  descendinj 
of  the  left  lung,  where  it  divides  into  two  bra 
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taraal  bonefl,  where  it  moecnlKtefl  with  the  commimicatuig  branch  from  the  jotmUs 
pedis  artery,  thus  completing  the  plantar  arch.  Ab  this  artery  paMes  outwarda  it 
is  at  first  placed  between  the  os  calcis  and  Abductor  poUicis,  and  then  between 
the  Flexor  brevia  digitoram  and  Flexor  acceBsorius;  and  aa  it  passes  forwards 
to  the  base  of  the  little  toe,  it  lies  more  superficial  between  the  Flexor  brevia 
digitorum  and  Abductor  minimi  digiti,  covered  by  the  deep  fascia  and  integument. 
The  remaining  portion  of  the  vessel  is  deeply  situated:  it  extends  from  the  base 
of  the  metatarsal  bone  of  the  little  toe  to  the  back  part  of  the  first  interosseous 
space,  and  forms  the  plantar  arch;  it  ia  convex  forwards,  lies  upon  the  Interossei 

si4^— The  Plantar  Arteries.  iij.— The  Plantar  Arteries. 

Superficial  View,  Deep  View. 


muscles,  opposite  the  tarsal  ends  of  the  metatarsal  bones,  and  is  covered  by  the 
Adductor  pollicis,  the  flexor  tendons  of  the  toes,  and  the  Lumbricales. 

BroMchet.  The  plantar  arch,  besides  distributing  numerous  branches  to  tha 
muscles,  integument,  and  fascis  in  the  sole,  gives  ofi*  the  following  branches: 

Posterior  perforating.  Digital — Anterior  perforating. 

The  PoMterior  Perjbratmff  are  three  small  branches,  which  ascend  through  the 
back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  the  dorsal 
Interossei  mnscles,  and  anastomose  with  the  interosseons  branches  from  the  meta- 
tarsal  artery. 

The  Digital  Branchet  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  next.  The  Jirit  passes  outwards  from  the  outer  side  of  the  plantar  arch, 
and  is  distributed  to  the  outer  side  of  the  little  toe,  passing  in  its  course  beneath 
the  Abductor  and  short  Flexor  muscles.  The  tecond,  third,  and  fourth  run  for- 
wards along  the  metatarsal  spaces,  and  on  arriving  at  the  clefts  between  the  toes, 
divide  into  collateral  branches,  which  supply  the  adjacent  sides  of  the  three  oater 
toes  and  the  outer  side  of  the  second.  At  the  bifurcation  of  the  toes,  each  digital 
artery  sends  upwards,  through  the  fore  part  of  the  corresponding  metatarsal  space. 
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and  are  formed  bj  a  subdivision  of  the  layers  of  the  dura  mater;  their  outer  coat 
consisting  of  fibrous  tissue,  their  inner  of  a  serous  membrane  continuous  with  the 
serous  membrane  of  the  veins. 

Veins  are  thinner  in  structure  than  the  arteries,  and  possessed  of  considerable 
strength.  The  superficial  veins  usually  have  thicker  coats  than  the  deep  veins, 
and  the  veins  of  the  lower  limb  are  thicker  than  those  of  the  upper. 

Veins  are  composed  of  three  coats,  internal,  middle,  and  external. 

The  Internal  is  an  epithelial  and  elastic  coat,  consisting  of  an  epithelial  lining 
supported  on  several  laminae  of  longitudinal  elastic  fibres.  It  is  less  brittle  in 
structure  than  the  same  coat  in  the  arteries,  and  its  laminae  seldom  fenestrated. 

The  Middle  or  Contractile  Coaty  thinner  than  that  of  the  arteries,  consists  of 
numerous  alternating  layers  of  muscular  and  elastic  fibres.  The  muscular  fibres 
are  disposed  in  a  circular  form  around  the  vessel,  intermixed  with  areolar  tissue 
and  elastic  fibres.  The  elastic  coat  consists  of  well  developed  elastic  fibres,  reti- 
culating in  a  longitudinal  direction.  This  coat  is  best  marked  in  the  splenic  and 
portal  veins,  and  appears  to  be  wanting  in  the  hepatic  part  of  the  vena  cava,  in 
the  hepatic  and  subclavian  veins. 

Muscular  tissue  is  also  wanting  in  the  veins:  i.  Of  the  maternal  part  of  the 
placenta.  2.  In  most  of  the  cerebral  veins  and  sinuses  of  the  dura  mater.  3.  In 
the  veins  of  the  retina.  4.  In  the  veins  of  the  cancellous  tissue  of  bones.  5.  In 
the  venous  spaces  of  the  corpora  cavernosa.  The  veins  of  the  above  mentioned 
parts  consist  of  an  internal  epithelial  lining,  supported  on  one  or  more  layers 
of  areolar  tissue.  On  the  other  hand,  muscular  tissue  is  abundantly  developed  in 
the  veins  of  the  gravid  uterus,  being  found  in  all  three  coats;  and  in  the  venae  cavae 
and  pulmonary  veins,  it  is  prolonged  on  to  them  from  the  auricles  of  the  heart. 

The  External  or  Areolar  Fibrous  Coat  consists  of  areolar  tissue  and  longi- 
tudinal elastic  fibres,  it  also  contains  in  some  of  the  larger  veins  a  longitudinal  net- 
work of  non-striated  muscular  fibres,  as  in  the  whole  length  of  the  inferior  vena 
cava,  the  renal,  azygos,  and  external  iliac  veins,  and  in  all  the  large  trunks  of  the 
portal  venous  system,  and  in  the  trunks  of  the  hepatic  veins. 

Most  veins  are  provided  with  valves  which  serve  to  prevent  the  reflux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  lining  membrane,  strengthened 
by  a  little  fibrous  tissue;  their  form  is  semilunar,  they  are  attached  by  their  convex 
edge  to  the  wall  of  the  vein,  the  concave  margin  is  free,  directed  in  the  course 
of  the  venous  current,  and  lies  in  close  apposition  with  the  wall  of  the  vein  as 
long  as  the  current  of  blood  takes  its  natural  course;  if,  however,  any  regurgitation 
takes  place,  the  valves  become  distended,  their  opposed  edges  are  brought  into  con- 
tact, and  the  current  is  intercepted.  Most  commonly  two  such  valves  are  found, 
placed  opposite  one  another,  more  especially  in  the  smaller  veins,  or  in  the  larger 
trunks  at  the  point  where  they  are  joined  by  small  branches;  occasionally  there 
are  three,  and  sometimes  only  one.  The  wall  of  the  vein  immediately  above  the 
point  of  attachment  of  each  segment  of  the  valve,  is  expanded  into  a  pouch  or 
sinus,  which  gives  to  the  vessel,  when  injected  or  distended  with  blood,  a  knotted 
appearance.  The  valves  are  very  numerous  in  the  veins  of  the  extremities,  espe- 
cially the  lower  ones,  these  vessels  having  to  conduct  the  blood  against  the  force 
of  gravity.  They  are  absent  in  the  very  small  veins,  also  in  the  venae  cavae,  the 
hepatic  vein,  portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian 
veins.  A  few  valves  are  found  in  the  spermatic  veins,  and  one  also  at  their 
point  of  junction  with  the  renal  vein  and  inferior  cava  in  both  sexes.  The 
cerebral  and  spinal  veins,  the  veins  of  the  cancellated  tissue  of  bone,  the 
pulmonary  veins,  and  the  umbilical  vein  and  its  branches,  are  also  destitute  of 
valves.  They  are  occasionally  found,  few  in  number,  in  the  venae  azygos  and 
intercostal  veins. 

The  veins  are  supplied  with  nutrient  vessels,  vasa  vasorum,  like  the  arteries; 
bat  nerves  are  not  generally  found  distributed  upon  them,  the  only  vessels  upon 
which  they  have  at  present  been  traced  are  the  inferior  vena  cava  and  cerebral 
veins.  . 
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The  reins  maj  be  ammged  into  three  groape.  i.  Those  of  the  head  and  neck, 
upper  extremity,  and  thorax,  which  terminate  in  the  superior  vena  cava.  2.  Thoae 
of  tlie  lower  limb,  pelvis,  and  abdomen,  which  terminate  in  the  inferior  vena  cava. 
3.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of  the  heart. 

Veins  of  the  Head  and  Neck. 
The  veins  of  the  head  and  neck  may  be  subdivided  into  three  groups.      I.  The 
veins  of  the  exterior  of  the  head.     2.  The  veins  of  the  neck.     3.  The  veins  ot 
tlic  diploe  and  interior  of  the  cranium. 

The  veins  of  the  exterior  of  the  bead  are  the 

Facial.  Temporo-maxillary. 

Temporal.  Posterior  auricular. 

Internal  Maxillary.  Occipital. 

116.— Veins  of  the  Head  and  Neck 


The  Facial  Veik  passes  obliquely  across  the  side  of  the  face,  extending  fion 
the  inner  angle  of  the  orbit,  downwards  and  outwards,  to  the  anterior  margin  of 
the  Masseter  muscle.     It  lies  to  the  outer  side  of  the  facial  artery,  and  is  not  so 


OF  THE  HEAD  AND  FACE.  403 

tortuous  as  that  vesseL  It  commences  in  the  frontal  region,  where  it  is  called  the 
frontal  vein;  at  the  inner  angle  of  the  eye  it  has  received  the  name  of  the  angular 
vein;  and  from  this  point  to  its  termination,  ihe  facial  vein. 

The  frontal  vein  commences  on  the  anterior  part  of  the  skull,  by  a  venous 
plexus,  which  communicates  with  the  anterior  branches  of  the  temporal  vein;  the 
veins  converge  to  form  a  single  trunk,  which  descends  along  the  middle  line  of  the 
forehead  parallel  with  the  vein  of  the  opposite  side,  and  unites  with  it  at  the  root 
of  the  nose  by  a  transverse  trunk,  called  the  nasal  arch.  Occasionally  the  frontal 
veins  join  to  form  a  single  trunk  which  bifurcates  at  the  root  of  the  nose  into  the 
two  angular  veins.  At  the  nasal  arch  the  branches  diverge,  and  run  along  the  side 
of  the  root  of  the  nose.  The  frontal  vein  as  it  descends  upon  the  forehead,  re- 
ceives the  supra-orbital  vein;  the  dorsal  veins  of  the  nose  terminate  in  the  nasal 
arch;  and  the  angular  vein  receives,  on  its  inner  side,  the  veins  of  the  ala  nasi;  on 
its  outer  side,  the  superior  palpebral  vein;  it  moreover  communicates  with  the  oph- 
thalmic vein,  which  establishes  an  important  anastomosis  between  this  vessel  and 
the  cavernous  sinus. 

The  facial  vein  commences  at  the  inner  angle  of  the  orbit,  being  a  continua- 
tion of  the  angular  vein.  It  passes  obliquely  downwards  and  outwards,  beneath 
the  great  Zygomatic  muscle,  descends  along  the  anterior  border  of  the  Masseter, 
crosses  over  the  body  of  the  lower  jaw,  with  the  facial  artery,  and,  passing 
obliquely  outwards  and  backwards,  beneath  the  Platysma  and  cervical  fascia, 
unites  with  a  branch  of  communication  from  the  temporo-maxillary  vein,  to  form 
a  trunk  of  large  size  which  enters  the  internal  jugular. 

Branches.  The  facial  vein  receives,  near  the  angle  of  the  mouth,  communi- 
cating branches  from  the  pterygoid-plexus.  It  is  also  joined  by  the  inferior 
palpebral,  the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  cheek, 
and  the  masseteric  veins.  Below  the  jaw,  it  receives  the  submental,  the 
inferior  palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil 
and  soft  palate;  the  submaxillary  vein,  which  commences  in  the  submaxillary 
gland;  and  lastly,  the  ranine  vein. 

The  Temporal  Vein  commences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skuU,  which  communicates  with  the  frontal  vein  in  front,  the  corresponding 
vein  of  the  opposite  side,  and  the  posterior  auricular  and  occipital  veins  behind. 
From  this  network,  anterior  and  posterior  branches  are  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  large  vein,  the  middle  temporal,  which  receives  the  blood  from  the  substance 
of  the  Temporal  muscle  and  pierces  the  fascia  at  the  upper  border  of  the 
zygoma.  The  temporal  vein  then  descends  between  the  external  auditory  meatus 
and  the  condyle  of  the  jaw,  enters  the  substance  of  the  parotid  gland,  and  unites 
with  ^e  internal  maxillary  vein,  to  form  the  temporo-maxillary. 

Branches.  The  temporal  vein  receives  in  its  course  some  parotid  veins,  an  articular 
branch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from  the  external 
ear,  and  a  vein  of  large  size,  the  transverse  facial,  from  the  side  of  the  face. 

The  Internal  McLxillary  Vein  is  a  vessel  of  considerable  size,  receiving 
branches  which  correspond  with  those  derived  from  the  internal  maxillary  artery. 
Thus  it  receives  the  middle  meningeal  veins,  the  deep  temporal,  the  ptery- 
goid, masseteric,  and  buccal,  some  palatine  veins,  and  the  inferior  dental.  These 
branches  form  a  large  plexus,  the  pterygoid,  which  is  placed  between  the 
Temporal  and  External  pterygoid,  and  partly  between  the  Pterygoid  muscles. 
This  plexus  communicates  very  freely  with  the  facial  vein,  and  with  the  cavern- 
ous sinus,  by  branches  through  the  base  of  the  skull.  The  trunk  of  the  vein 
then  passes  backwards,  behind  the  neck  of  the  lower  jaw,  and  unites  with  the 
temporal  vein,  forming  the  temporo-maxillary. 

The  Temporo- Maxillary  Veiny  formed  by  the  union  of  the  temporal  and  in- 
ternal maxillary  veins,  descends  in  the  substance  of  the  parotid  gland,  between 
the  ramus  of  the  jaw  and  the  Stemo-mastoid  muscle,  and  divides  into  two 
branches,  one   of  which  passes    inwards  to  join  the  facial  vein,    the    other   is 
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The  Teina  may  be  arr&nged  into  three  groups.  I.  Those  of  the  head  and  neck, 
upper  extremity,  and  thorax,  which  terminate  in  the  superior  vena  cava.  2.  ThMe 
of  the  lower  limb,  pelvis,  and  abdomen,  which  terminate  in  the  inferior  vena  cava. 
3.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of  the  heart. 

Veins  of  the  Head  aud  Neck. 
The  veins  of  the  head  and  neck  may  be  subdivided  iato  three  groups.      I.  The 
veins  of  the  exterior  of  the  bead.     2.  The  veins  of  the  neck.     3.  The  veins  oi 
the  diploc  and  interior  of  the  cranium. 

The  veins  of  the  exterior  of  the  head  are  the 

Facial.  Temporo-maxillary, 

Temporal.  Posterior  auricular. 

Internal  Maxillary.  Occipital. 

iifi.~Veins  of  the  Head  and  Neck. 


The  Facial  Vein  passes  obliquely  across  the  side  of  the  face,  extending  from 
the  inner  angle  of  the  orbit,  downwards  and  outwards,  to  the  anterior  mai^n  of 
the  Masseter  muscle.     It  lies  to  the  outer  side  of  the  facial  artery,  and  is  not  so 
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tortnous  as  that  vesseL.  It  commences  in  the  frontal  region,  where  it  is  called  the 
frontal  vein;  at  the  inner  angle  of  the  eye  it  has  received  the  name  of  the  angular 
vein;  and  from  this  point  to  its  termination,  ihe  facial  vein. 

The  frontal  vein  commences  on  the  anterior  part  of  the  skull,  by  a  venous 
plexus,  which  communicates  with  the  anterior  branches  of  the  temporal  vein;  the 
veins  converge  to  form  a  single  trunk,  which  descends  along  the  middle  line  of  the 
forehead  parallel  with  the  vein  of  the  opposite  side,  and  unites  with  it  at  the  root 
of  the  nose  by  a  transverse  trunk,  called  the  nasal  arch.  Occasionally  the  frontal 
veins  join  to  form  a  single  trunk  which  bifurcates  at  the  root  of  the  nose  into  the 
two  angular  veins.  At  the  nasal  arch  the  branches  diverge,  and  run  along  the  side 
of  the  root  of  the  nose.  The  frontal  vein  as  it  descends  upon  the  forehead,  re- 
ceives the  supra-orbital  vein;  the  dorsal  veins  of  the  nose  terminate  in  the  nasal 
arch;  and  the  angular  vein  receives,  on  its  inner  side,  the  veins  of  the  ala  nasi;  on 
its  outer  side,  the  superior  palpebral  vein ;  it  moreover  communicates  with  the  oph- 
thalmic vein,  which  establishes  an  important  anastomosis  between  this  vessel  and 
the  cavernous  sinus. 

The  facial  vein  commences  at  the  inner  angle  of  the  orbit,  being  a  continua- 
tion of  the  angular  vein.  It  passes  obliquely  downwards  and  outwards,  beneath 
the  great  Zygomatic  muscle,  descends  along  the  anterior  border  of  the  Masseter, 
crosses  over  the  body  of  the  lower  jaw,  with  the  facial  artery,  and,  passing 
obliquely  outwards  and  backwards,  beneath  the  Flatysma  and  cervical  fascia, 
unites  with  a  branch  of  communication  from  the  temporo-maxillary  vein,  to  form 
a  trunk  of  large  size  which  enters  the  internal  jugular. 

Branches,  The  facial  vein  receives,  near  the  angle  of  the  mouth,  communi- 
cating branches  from  the  pterygoid-plexus.  It  is  also  joined  by  the  inferior 
palpebral,  the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  cheek, 
and  the  masseteric  veins.  Below  the  jaw,  it  receives  the  submental,  the 
inferior  palatine,  which  returns  the  blood  from  the  plexus  around  the  tonsil 
and  soft  palate;  the  submaxillary  vein,  which  commences  in  the  submaxillary 
gland;  and  lastly,  the  ranine  vein. 

The  Temporal  Vein  commences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  which  communicates  with  the  frontal  vein  in  front,  the  corresponding 
vein  of  the  opposite  side,  and  the  posterior  auricular  and  occipital  veins  behind. 
From  this  network,  anterior  and  posterior  branches  are  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  large  vein,  the  middle  temporal,  which  receives  the  blood  from  the  substance 
of  the  Temporal  muscle  and  pierces  the  fascia  at  the  upper  border  of  the 
zygoma.  The  temporal  vein  then  descends  between  the  external  auditory  meatus 
and  the  condyle  of  the  jaw,  enters  the  substance  of  the  parotid  gland,  and  unites 
with  the  internal  maxillary  vein,  to  form  the  temporo-maxillary. 

Branches,  The  temporal  vein  receives  in  its  course  some  parotid  veins,  an  articular 
branch  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from  the  external 
ear,  and  a  vein  of  large  size,  the  transverse  facial,  from  the  side  of  the  face. 

The  Internal  Maxillary  Vein  is  a  vessel  of  considerable  size,  receiving 
branches  which  correspond  with  those  derived  from  the  internal  maxillary  artery. 
Thus  it  receives  the  middle  meningeal  veins,  the  deep  temporal,  the  ptery- 
goid, masseteric,  and  buccal,  some  palatine  veins,  and  the  inferior  dental.  These 
branches  form  a  large  plexus,  the  pterygoid,  which  is  placed  between  the 
Temporal  and  External  pterygoid,  and  partly  between  the  Pterygoid  muscles. 
This  plexus  communicates  very  freely  with  the  facial  vein,  and  with  the  cavern- 
ous sinus,  by  branches  through  the  base  of  the  skull.  The  trunk  of  the  vein 
then  passes  backwards,  behind  the  neck  of  the  lower  jaw,  and  unites  with  the 
temporal  vein,  forming  the  temporo-maxillary. 

The  Temporo-Maxillary  Vein^  formed  by  the  union  of  the  temporal  and  in- 
ternal maxillary  veins,  descends  in  the  substance  of  the  parotid  gland,  between 
the  ramus  of  the  jaw  and  the  Stemo-mastoid  muscle,  and  divides  into  two 
branches,  one   of  which  passes    inwards  to  join  the  facial  vein,    the    other   is 

DD  2 


404  VEINS 

continuous  with  the  external  jugular.  It  receives  near  its  termination  die  posterior 
auricular  vein. 

The  Posterior  Auricular  Vein  commences  upon  the  side  of  the  head,  by  a 
plexus  which  communicates  with  the  branches  of  the  temporal  and  occipital 
veins,  descending  behind  the  external  ear.  It  joins  the  temporo-maxillary, 
just  before  that  vessel  terminates  in  the  external  jugular.  This  vessel  receives 
the  stylo-mastoid  vein,  and  some  branches  from  the  back  part  of  the  external 
ear. 

The  Occipital  Vein  commences  at  the  back  part  of  the  vertex  of  the  skull,  by 
a  plexus  in  a  similar  manner  with  the  other  veins.  It  follows  the  course  of  the 
occipital  artery,  passing  deeply  beneath  the  muscles  of  the  back  part  of  the 
neck,  and  terminates  in  the  internal  jugular,  occasionally  in  the  external  jugular. 
As  this  vein  passes  opposite  the  mastoid  process,  it  receives  the  mastoid  vein, 
which  establishes  a  communication  with  the  lateral  sinus. 


Veins  op  the  Neck. 

The  veins  of  the  neck,  which  return  the  blood  from  the  head  and  face, 
are  the 

External  jugular.  Anterior  jugular. 

Posterior  external  jugular.  Internal  jugular. 

Vertebral. 

The  External  Jugular  Vein  receives  the  greater  part  of  the  blood  from  the 
exterior  of  the  cranium  and  deep  parts  of  the  face,  being  a  continuation  of  the 
temporo-maxillary  and  posterior  auricular  veins.  It  commences  in  the  substance 
of  the  parotid  gland,  on  a  level  with  the  angle  of  the  lower  jaw,  and  runs  perpen- 
dicularly down  the  neck,  in  the  direction  of  a  line  drawn  from  the  angle  of  the 
jaw  to  the  middle  of  the  clavicle.  In  its  course,  it  crosses  the  Stemo-mastoid 
muscle,  and  runs  parallel  with  its  posterior  border  as  far  as  its  attachment 
to  the  clavicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  the  subcla- 
vian vein,  on  the  outer  side  of  the  internal  jugular.  As  it  descends  the  neck,  it 
is  separated  from  the  Stemo-mastoid  by  the  anterior  layer  of  the  deep  cervical 
fascia,  and  is  covered  by  the  Flatysma,  the  superficial  fascia,  and  the  integument. 
This  vein  is  crossed  about  its  centre  by  the  superficial  cervical  nerve,  and  its 
upper  half  is  accompanied  by  the  auricularis  magnus  nerve.  The  external  jugular 
vein  varies  in  size,  bearing  an  inverse  proportion  to  that  of  the  other  veins  of  the 
neck:  it  is  occasionally  double.  It  is  provided  with  two  valves,  one  being  placed 
at  its  entrance  into  the  subclavian  vein,  and  a  second  in  most  cases  about  the 
middle  of  its  course.  These  valves  do  not  prevent  the  regurgitation  of  the 
blood,  or  the  passage  of  injection  from  below  upwards. 

Branches,  This  vein  receives  the  occipital,  the  posterior  external  jugular,  and, 
near  its  termination,  the  supra-scapular  and  transverse  cervical  veins.  It  com- 
municates with  the  anterior  jugular,  and,  in  the  substance  of  the  parotid,  receives 
a  large  branch  of  communication  from  the  internal  jugular. 

The  Posterior  External  Jugular  Vein  returns  the  blood  from  the  integument 
and  superficial  muscles  in  the  upper  and  back  part  of  the  neck,  lying  between 
the  Splenius  and  Trapezius  muscles.  It  descends  the  back  part  of  the  neck,  and 
opens  into  the  external  jugular  just  below  the  middle  of  its  course. 

The  Anterior  Jugular  Vein  collects  the  blood  from  the  integument  and  muscles 
in  the  middle  of  the  anterior  region  of  the  neck.  It  passes  down  between  the 
median  line  and  the  anterior  border  of  the  Stemo-mastoid,  and,  at  the  lower 
part  of  the  neck,  passes  beneath  that  muscle  to  open  into  the  subclavian  vein, 
near  the  termination  of  the  external  jugular.  This  vein  varies  considerably 
in  size,  l>earing  almost  always  an  inverse  proportion  to  the  external  jugular. 
Mof»t  freriiently  there  are  two  anterior  jugulars,  a  right,  and  left;  but  occasion- 
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ally  only  one.  This  vein  receives  some  laryngeal  branches,  and  occasionally  an 
inferior  thyroid  vein.  Just  above  the  sternum,  the  two  anterior  jugular  veins 
communicate  by  a  transverse  trunk,  which  receives  branches  from  the  inferior 
thyroid  veins.  It  also  communicates  with  the  external  and  with  the  internal 
jugular. 

The  Internal  Jugular  Vein  collects  the  blood  from  the  interior  of  the  cra- 
nium, from  the  superficial  parts  of  the  face,  and  from  the  neck.  It  conmiences 
at  the  jugular  foramen,  in  the  base  of  the  skull,  being  formed  by  the  coalescence 
of  the  lateral  and  inferior  petrosal  sinuses.  At  its  origin  it  is  somewhat 
dilated,  and  this  dilatation  is  called  the  sinus,  or  gulf  of  the  internal  jugular 
vein.  It  runs  down  the  side  of  the  neck  in  a  vertical  direction,  lying  at 
first  on  the  outer  side  of  the  internal  carotid,  and  then  on  the  outer  side  of  the 
common  carotid,  and  at  the  root  of  the  neck  unites  with  the  subclavian  vein,  to 
form  the  vena  innominata.  The  internal  jugular  vein,  at  its  commencement, 
lies  upon  the  Rectus  lateralis,  behind,  and  at  the  outer  side  of  the  internal 
carotid,  and  the  eighth  and  ninth  pairs  of  nerves;  lower  down,  the  vein  and 
artery  lie  upon  the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves  pass- 
ing forwards  between  them;  the  pneumogastric  descends  between  and  behind  them, 
in  the  same  sheath;  and  the  spinal  accessory  passes  obliquely  outwards,  behind 
the  vein.  At  the  root  of  the  neck  the  vein  of  the  right  side  is  placed  at  a  little 
distance  from  the  artery;  on  the  left  side,  it  usually  crosses  it  at  its  lower  part. 
This  vein  is  of  considerable  size,  but  varying  in  difierent  individuals,  the  left  one 
being  usually  the  smallest.  It  is  provided  with  two  valves,  which  are  placed 
at  its  point  of  termination,  or  from  one  to  two  inches  above  it. 

Branches,  This  vein  receives  in  its  course,  the  facial,  lingual,  pharyngeal, 
superior  and  middle  thyroid  veins,  and  the  occipital.  At  its  point  of  junction 
with  the  branch  conmion  to  the  temporal  and  facial  veins,  it  becomes  greatly 
increased  in  size. 

The  Lingual  Veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and,  passing  backwards,  following  the  course  of  the  lingual  artery  and 
its  branches,  terminate  in  the  internal  jugular. 

The  Pharyngeal  Vein  commences  in  a  minute  plexus,  the  pharyngeal,  at  the 
back  part  and  sides  of  the  pharynx,  and  after  receiving  meningeal  branches,  and 
some  from  the  vidian  and  spheno-palatine  veins,  terminates  in  the  internal  jugular. 
It  occasionally  opens  into  the  facial,  lingual,  or  superior  thyroid  vein. 

The  Superior  Thyroid  Vein  commences  in  the  substance  and  on  the  surface  of 
the  thyroid  gland,  by  branches  corresponding  with  those  of  the  superior  thyroid 
artery,  and  terminates  in  the  upper  part  of  the  internal  jugular  vein. 

The  Middle  Thyroid  Vein  collects  the  blood  from  the  lower  part  of  the  lateral 
lobe  of  the  thyroid  gland,  and,  being  joined  by  some  branches  from  the  larynx 
and  trachea,  terminates  in  the  lower  part  of  the  internal  jugular  vein. 

Veins  of  the  DiPLoifi. 

The  diploe  of  the  cranial  bones  is  channelled,  in  the  adult,  with  a  number  of 
tortuous  canals,  which  are  lined  by  a  more  or  less  complete  layer  of  compact 
tissue.  The  veins  they  contain  are  large  and  capacious,  their  walls  being  thin, 
and  formed  only  of  epithelium,  resting  upon  a  layer  of  elastic  tissue,  and  they 
present,  at  irregular  intervals,  pouch-like  dilatations,  or  culs  de  sac,  which  serve 
as  reservours  for  the  blood.  These  are  the  veins  of  the  diploe,  and  can  only  be 
displayed  by  removing  the  outer  table  of  the  skull. 

In  adult  life,  as  long  as  the  cranial  bones  are  distinct  and  separable,  these  veins 
are  confined  to  the  particular  bones;  but  in  old  age,  when  the  sutures  are  united, 
they  conununicate  with  each  other,  and  increase  in  size.  These  vessels  commu- 
nicate, in  the  interior  of  the  cranium,  with  the  meningeal  veins,  and  with  the 
sinuses  of  the  dura  mater;  and  on  the  exterior  of  the  skull,  with  the  veins  of 
the  pericranium.     In  the  cranium,  they  are  divided  into  the  frontal,  which  opens 
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into  the  supn-orbital  vein,  by  an  aperture  at  the  eupra-orbital  notch,  the  ante- 
rior temporal,  which  ia  confined  chiefly  to  the  frontal  bone,  and  opens  into  one  of 
the  deep  teraporal  veins,  after  escaping  by  an  aperture  in  the  great  wing  of  the 


sphenoid,  the  pogtertor  temporal,  which  is   confined  to  the  parietal  bone,  termi- 
natea  in  the  lateral  sinue,  by  an  aperture  at  the  posterior  inferior  angle  of  the 
parietal  bone,  and  the  occipital  which  is  confined  to  the  occipital  bone,  and  opens 
either  into  the  occipital  rein,  or  the  occipital  ainua. 
Cebebral  Veins. 

The  Cerebral  Veini  are  remarkshle  for  the  extreme  thinneas  of  their  coats, 
from  the  muacular  tieaue  in  them  being  wanting,  and  for  the  absence  of  valvea. 
They  may  be  divided  into  two  sets,  the  superficial,  which  are  placed  on  the 
surface,  and  the  deep  veins,  which  occupy  the  interior  of  the  organ. 

The  Superficial  Cerebral  Veins  ramify  upon  the  surface  of  the  brain,  being 
lodged  in  the  sulci,  between  the  convolutiona,  a  few  running  across  the  convoln- 
tions.  They  receive  branches  from  the  substance  of  the  brain,  and  terminate  in 
the  ainusea.  They  are  named  from  the  position  they  occupy,  superior,  inferior, 
internal,  or  external. 

The  Superior  Cerebral  Veins,  seven  or  eight  in  number  on  each  aide,  pass 
forwards  and  inwarda  towarda  the  great  longitudinal  fissure,  where  they  receive 
the  internal  cerebral  veins,  which  return  the  blood  from  the  convolutions  of  the 
flat  surface  of  the  corresponding  hemispherej  passing  obliquely  forwards,  they 
become  invested  with  a  tubular  aheath  of  the  arachnoid  membrane,  and  open  into 
the  superior  longitudinal  sinus,  in  the  opposite  direction  to  the  course  of  the 
blood. 

The  Inferior  Anterior  Cerebral  Veins  commence  on  the  under  surface  of  the 
anterior  lobes  of  the  brain,  and  terminate  in  the  cavernous  sinuses. 

The  Inferior  Lateral  Cerebral  Veins  commence  on  the  lateral  parte  of  the 
hemispheres  and  at  the  base  of  the  brain:  they  unite  to  form  from  three  to  five 
veins,  which  open  into  the  lateral  sinus  from  before  backwards. 

The  Inferior  Median  Cerebral  Veins,  which  are  very  large,  commence  at  the 
fore  part  of  the  under  surface  of  the  cerebrum,  and  from  the  convolutions  of  the 
posterior  lobe,  and  terminate  in  the  straight  ainus  behind  the  venie  Galeni. 
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The  Deep  Cerebral,  or  VerUricular  Veins  (venae  GaleDi),  we  two  in  number, 
one  from  the  right,  the  other  from  the  left,  Tentrtcle.  They  are  each  formed 
hj  two  veinB,  the  vena  corporie  striati,  and  the  choroid  vein.  They  pass  back- 
words,  paralleJ  with  one  another,  enclosed  within  the  velum  interpositum,  and 
pass  out  of  the  brain  at  the  great  traneverse  fissure,  between  the  under  surface 
of  the  corpus  calloBum  and  the  tuhercuU  quadrigemina,  and  enter  the  straight 
ainos. 

The  Vena  Corporu  Striati  commences  in  the  groove  between  the  corpus  stria- 
tum and  th^amua  opticus,  receives  numerous  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein,  to  form  one 
of  the  vente  Galeni. 

The  Choroid  Vein  runs  along  the  whole  length  of  the  outer  border  of  the 
choroid  plexus,  receiving  veins  from  the  hippocampus  miyor,  the  fornix  and 
corpas  calloBum,  and  unites,  at  the  anterior  extremity  of  the  choroid  piexus,  with 
the  vein  of  the  corpus  striatum. 

The  Cerebellar  Vein»  occupy  the  surface  of  the  cerebellum,  and  we  disposed 
in  three  sets,  superior,  inferior,  and  lat«ral.  The  superior  pass  forwards  and 
inwards,  across  the  superior  vermiform  process,  and  terminate  in  the  straight 
sinus:  some  open  into  the  veoe  Galeni.  The  inferior  cerebellar  veins,  of  large 
size,  run  transversely  outwards,  and  terminate  by  two  or  three  trunks  in  the 
lateral  sinuses.  The  lateral  anterior  cerebellar  veins,  terminate  in  the  superior 
petrosal  sinuses. 

S1HU8BS   OF    THE    DtTBA   HaTBB. 

The  sinnses  of  the  dura  mater  are  venous  channels,  analogous  to  the  veins, 
their  enter  coat  being  formed  by  the  dura  mater;  their  inner,  by  a  continuation 
of  the  serous  membrane  of  the  veins.  They  are  twelve  in  number,  and  are 
divided  into  two  sets.  1.  Those  situated  at  the  upper  and  back  part  of  the  skull. 
2.  The  sinuses  at  the  base  of  the  skull.     The  former  are  the 

Superior  longitudinal.  Straight  sinus. 

Inferior  longitudinal.  Lateral  sinuses. 

Occipital  sinuses. 

1 1  g^-Vertical  Section  of  the  Skull,  showiog  the  SinuBea  of  the  Dun  Hater. 


The  Superior  Longitudinal  Sinv*  occupies  the  attached  margin  of  the  falx 
cerebri.  Commencing  at  the  crista  Galli,  it  runs  from  before  backwards,  groov- 
ing the  inner  surface  of  the  frontal,  the  adjacent  margins  of  the  two  parietal. 
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and  the  superior  division  of  the  crucial  ridge  of  the  occipital  bone,  and  tierminates 
by  dividing  into  the  two  lateral  sinuses.  This  sinus  is  triangular  in  form* 
narrow  in  front,  and  gradually  increasing  in  size  as  it  passes  backwards.  On 
examining  its  inner  surface,  it  presents  the  internal  openings  of  the  cerebral 
veins,  the  apertures  of  which  are,  for  the  most  part,  directed  from  behind  for- 
wards, and  chiefly  open  at  its  back  part,  their  orifices  being  concealed  by  fibrous 
areolae;  numerous  fibrous  bands  are  also  seen  {chordtB  Willisi),  which  extend  trans- 
versely across  its  inferior  angle;  and  lastly,  some  small,  white,  projecting  bodies, 
the  glandulse  Facchioni.  This  sinus  receives  the  superior  cerebral  veins, 
numerous  veins  from  the  diploe  and  dura  mater,  and,  at  the  posterior  extremity  of 
the  sagittal  suture,  the  parietal  veins  from  the  pericranium. 

The  point  where  the  superior  longitudinal  and  lateral  sinuses  are  continuous  is 
called  the  confluence  of  the  sinuses,  or  the  torcular  Herophilu  It  presents  a  con- 
siderable dilatation,  of  very  irregular  form,  and  is  the  point  of  meeting  of  six 
sinuses,  the  superior  longitudinal,  the  two  lateral,  the  two  occipital,  and  the 
straight. 

The  Inferior  Longitudinal  Sinus,  more  correctly  described  as  the  inferior 
longitudinal  vein,  is  contained  in  the  posterior  part  of  the  free  margin  of  the  falx 
cerebri.  It  is  of  a  circular  form,  increases  in  size  as  it  passes  backwards,  and 
tenqinates  in  the  straight  sinus.  It  receives  several  veins  from  the  falx  cerebri, 
and  occasionally  a  few  from  the  flat  surface  of  the  hemispheres. 

The  Straight  Sinus  is  situated  at  the  line  of  junction  of  the  falx  cerebri  with 
the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  proceeds  back- 
wards, and  runs  obliquely  downwards  and  backwards  from  the  termination  of  the 
inferior  longitudinal  sinus  to  the  torcular  Herophili.  Besides  the  inferior  lon- 
gitudinal sinus,  it  receives  the  venae  Galeni,  the  inferior  median  cerebral  veins, 
and  the  superior  cerebellar.     A  few  transverse  bands  cross  its  interior. 

The  Lateral  Sinuses  are  of  large  size,  and  situated  in  the  attached  margin  of 
the  tentorium  cerebelli.  They  commence  at  the  torcular  Herophlii,  and  passing 
horizontally  outwards  to  the  base  of  the  petrous  portion  of  the  temporal  bone, 
curve  downwards  and  inwards  on  each  side  to  reach  the  jugular  foramen,  where 
they  terminate  in  the  internal  jugular  vein.  Each  sinus  rests,  in  its  course,  upon 
the  inner  surface  of  the  occipital,  the  posterior  inferior  angle  of  the  parietal,  the 
mastoid  portion  of  the  temporal,  and  on  the  occipital  again  just  before  its  termi- 
nation. These  sinuses  are  of  unequal  size,  the  right  being  the  larger,  and  they 
increase  in  size  as  they  proceed  from  behind  forwards.  The  horizontal  portion  is 
of  a  triangular  form,  the  curved  portion  semi-cylindrical;  their  inner  surface  is 
smooth,  and  not  crossed  by  the  fibrous  bands  found  in  the  other  sinuses.  These 
sinuses  receive  blood  from  the  superior  longitudinal,  the  straight,  and  the  occipital 
sinuses;  and  in  front  they  communicate  with  the  superior  and  inferior  petrosaL 
They  communicate  with  the  veins  of  the  pericranium  by  means  of  the  mastoid  and 
posterior  condyloid  veins,  and  they  receive  the  inferior  cerebral  and  inferior  cere- 
bellar veins,  and  some  from  the  diploe. 

The  Occipital  are  the  smallest  of  the  cranial  sinuses.  They  are  usually  two  in 
number,  and  situated  in  the  attached  margin  of  the  falx  cerebelli.  They  commence 
by  several  small  veins  around  the  posterior  margin  of  the  foramen  magnum,  which 
communicate  with  the  posterior  spinal  veins,  and  terminate  by  separate  openings 
(sometimes  by  a  single  aperture)  in  the  torcular  Herophili. 

The  sinuses  at  the  base  of  the  skull  are  the 

Cavernous.  Inferior  petrosal. 

Circular.  Superior  petrosal. 

Transverse. 

The  Cavernous  Sinuses  are  named  from  their  presenting  a  reticulated  structure. 
They  are  two  in  number,  of  large  size,  and  placed  one  on  each  side  of  the  ^Ila 
Turcica,  extending  from  the  sphenoidal  fissure  to  the  apex  of  the  petrous  portion 
of  the  temporal  bone:  they  receive  anteriorly  the  ophthalmic  vein  through,  the 
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sphenoidal  fissure,  communicate  behind  with  the  petrosal  wnDses,  and  with  each 
other  by  the  ctrcalar  and  transTerse  sinueea.  On  the  inner  wall  of  each  sinus  is 
found  the  internal  carotid  artery,  accompanied  by  filaments  of  the  carotid  plexus, 
and  bj  the  sixth  nerve;  and  on  its  out«r  wall,  the  third,  fourth,  and  ophthalmic 
Derves.  These  parts  are  separated  from  the  blood  flowing  along  the  sinus  by  th« 
lining  membrane,  which  is  continuous  with  the  inner  coat  of  the  reins.     The 

119.— Uta  ^usas  at  the  Base  of  the  SkulL 


cavity  of  the  sinus,  which  is  larger  behind  than  in  fronts  is  intersected  by  fila- 
ments of  fibrous  tissue  and  small  vessels.  The  cavernous  sinuses  receive  the  inferior 
anterior  cerebral  veina;  they  communicate  with  the  lateral  sinuses  by  means  of 
the  superior  and  inferior  petrosal,  and  with  the  facial  vein  through  the 
ophthalmic. 

The  Ophthalmic  is  a  large  vein,  which  connects  the  frontal  at  the  inner  angle 
of  the  orbit  with  the  cavernous  sinus;  it  pursues  the  same  course  as  the  ophthal- 
mic artery,  and  receives  branches  corresponding  to  those  derived  from  that  vessel. 
Forming  a  abort  single  tnink,  it  passes  through  the  inner  extremity  of  the 
sphenoidal  fissure,  and  terminatea  in  the  cavernous  sinus. 

The  Circular  Sinut  completely  surrounds  the  pituitary  body,  and  communicates 
on  each  side  with  the  cavernous  sinuses.  Its  posterior  half  ia  larger  than  the  an- 
tenor;  and  in  old  age  it  is  more  capacious  than  at  an  early  period  of  life.  It 
receives  veins  from  the  pituitary  body,  and  from  the  adjacent  hone  and  dura 
mater. 

The  Inferior  Petrosal  Simit  ia  situated  in  the  groove  formed  by  the  junction  of 
the  inferior  border  of  the  petrous  portion  of  the  temporal  with  the  basilar  process  of 
the  occipital.  It  commences  in  fVont  at  the  termination  of  the  cavernous  sinua, 
and  opens  behind,  at  the  jugular  foramen,  forming  with  the  lateral  sinus  the  com- 
mencement of  the  internal  jugular  vein.  These  sinuses  are  semi -cylindrical 
in  form. 

The  Tratuvertt  Sinut  is  placed  transversely  across  the  fore  part  of  the 
basilar  process  of  the  occipital  bone  serving  to  connect  the  two  inferior  petrosal 
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—The  SuperDcUl  Veins  of  the 
Upper  Extremity. 


and  cavernous  einuHee.     A  second  la  occaaionalljr  found  opposite   the  fonuneo 

magnum. 

The  Superior  Petrotal  Stnui  is  situated  along  the  upper  border  of  the  petrous 
portion  of  the  temporal  bone,  in  the  front 
part  of  the  attached  margin  of  the  tentorium. 
It  is  small  and  narrow,  and  coonecta  together 
the  cavemouB  and  lateral  ainusea  at  each 
aide.  It  receivea  a  cerebral  vein  (inferior 
lateral  cerebral)  from  the  under  part  of 
the  middle  lobe,  and  a  cerebellar  vein  (ulte- 
rior lateral  cerebellar)  from  the  anterior 
border  of  the  cerebellum. 


VEINS  OF  THE  UPPER  EXTREMITT. 

The  veins  of  the  upper  extremity  are 
divided  into  two  sets:  i.  The  superficial 
veins.     2.  The  deep  veins. 

The  Superjicial  Veini  are  placed  imme- 
diately beneath  the  integument  between  the 
two  layers  of  anperficial  fascia;  they  com- 
mence in  the  hand  chiefly  on  its  dorsal 
aspect^  where  they  form  a  more  or  leas 
complete  arch. 

The  Deep  Veim  accompany  the  uteriea, 
and  constitute  the  venie  comitea  of  those 
veaaels. 

Both  Beta  of  veaaels  are  provided  with 
valves,  which  are  more  numerous  in  the 
deep  than  in  the  superficial. 

The  superficial  veins  of  the  upper  extre- 
mity are  the 

Anterior  ulnar. 

Poeterior  ulnar. 

Baaltic. 

Radial. 

Cephalic. 

Median. 

Median  basilic. 

Median  cephalic. 

The  Anterior  Ulnar  Vein  commencee  on 
the  anterior  surface  of  the  wrist  and  ulnar 
side  of  the  hand,  and  ascends  along  Uie 
inner  side  of  the  fore-arm  to  the  bend  of 
the  elbow,  where  it  joins  with  the  posterior 
ulnar  vein  to  form  the  basilic.  It  commu- 
nicatea  with  branches  of  the  median  vein  in 
front,  and  with  the  posterior  ulnar  behind. 

The  Poiterior  Ulnar  Vein  commences  on 
the  posterior  surface  of  the  ulnar  aide  of  the 
hand,  and  from  the  vein  of  the  little  finger 
(vena  salvatella),  situated  over  the  fourth 
metacarpal  apace.  It  ascends  on  the  poste- 
rior surface  of  the  ulnar  side  of  the  fore- 
arm, and  juat  below  the  elbow  unites  with 
the  anterior  ulnar  vein  to  form  the  baaitic. 
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The  Basilic  is'  a  vein  of  considerable  size,  formed  by  the  coalescence  of  the 
anterior  and  posterior  ulnar  veins;  ascending  along  the  inner  side  of  the  elbow,  it 
receives  the  median  basilic  vein,  and  passing  upwards  along  the  inner  side  of  the 
arm,  pierces  the  deep  fascia,  and  ascends  in  front  of  the  brachial  artery,  termi- 
nating either  in  one  of  the  venie  comites  of  that  vessel,  or  in  the  axillary  vein. 

The  Radial  Vein  commences  from  the  dorsal  surface  of  the  thumb,  index  finger, 
and  radial  side  of  the  hand,  by  branches  which  communicate  with  the  vena  salva- 
tella.  They  form  by  their  union  a  large  vessel,  which  ascends  along  the  radial 
side  of  the  fore-arm,  receiving  numerous  branches  from  both  its  surfaces.  At  the 
bend  of  the  elbow  it  receives  the  median  cephalic,  when  it  becomes  the  cephalic 
vein. 

The  Cephalic  Vein  ascends  along  the  outer  border  of  the  Biceps  muscle,  to  the 
upper  thurd  of  the  arm;  it  then  passes  in  the  interval  between  the  Pectoralis  major 
and  Deltoid  muscles,  accompanied  by  the  descending  branch  of  the  thoracica  acro- 
mialis  artery,  and  terminates  in  the  axillary  vein  just  below  the  clavicle.  This 
vein  is  occasionally  connected  with  the  external  jugular  or  subclavian,  by  a  branch 
which  passes  from  it  upwards  in  front  of  the  clavicle. 

The  Median  Vein  collects  the  blood  from  the  superficial  structures  in  the  palmar 
surface  of  the  hand  and  middle  line  of  the  fore-arm,  communicating  with  the  an- 
terior ulnar  and  radial  veins.  At  the  bend  of  the  elbow,  it  receives  a  branch  of 
conununication  from  the  deep  veins,  accompanying  the  brachial  artery,  and  divides 
into  two  branches,  the  median  cephalic  and  median  basilic,  which  diverge  from 
each  other  as  they  ascend. 

The  Median  Cephalicy  the  smaller  of  the  two,  passes  outwards  in  the  groove 
between  the  Supinator  longus  and  Biceps  muscles,  and  joins  with  the  cephalic 
vein.     The  branches  of  the  external  cutaneous  nerve  pass  behind  this  vessel. 

The  Median  Basilic  vein  passes  obliquely  inwards,  in  the  groove  between  the 
Biceps  and  Pronator  radii  teres,  and  joins  with  the  basilic.  This  vein  passes 
in  front  of  the  brachial  artery,  from  which  it  is  separated  by  a  fibrous  expansion, 
given  off  frt>m  the  tendon  of  the  Biceps  to  the  fascia  covering  the  Flexor  muscles. 
Filaments  of  the  internal  cutaneous  nerve  pass  in  frt>nt  as  well  as  behind  this 
vessel. 

The  Deep  Veins  of  the  Upper  Extremity  follow  the  course  of  the  arteries, 
forming  their  vense  comites.  They  are  generally  two  in  number,  one  lying  on  each 
side  of  the  corresponding  artery,  and  they  are  connected  at  intervals  by  short 
transverse  branches. 

There  are  two  digital  veins  accompanying  each  artery  along  the  sides  of  the 
fingers;  these,  uniting  at  their  base,  pass  along  the  interosseous  spaces  in  the  palm, 
and  terminate  in  the  two  superficial  palmar  veins.  Branches  from  these  vessels 
on  the  radial  side  of  the  hand  accompany  the  superficialis  volse,  and  on  the  ulnar 
side,  terminate  in  the  deep  ulnar  veins.  The  deep  ulnar  veins,  as  they  pass  in 
front  of  the  wrist,  communicate  with  the  interosseous  and  superficial  veins,  and 
unite  at  the  elbow,  with  the  deep  radial  veins,  to  form  the  venas  comites  of  the 
brachial  artery. 

The  Interosseous  Veins  accompany  the  anterior  and  posterior  interosseous 
arteries.  The  anterior  interosseous  veins  commence  in  front  of  the  wrist,  where 
they  communicate  with  the  deep  radial  and  ulnar  veins;  at  the  upper  part  of  the 
fore-arm  they  receive  the  posterior  interosseous  veins,  and  terminate  in  the  venae 
comites  of  the  ulnar  artery. 

The  Deep  Palmar  Veins  accompany  the  deep  palmar  arch,  being  formed  by 
branches  which  accompany  the  ramifications  of  this  vessel.  They  communicate 
with  the  superficial  palmar  veins  at  the  inner  side  of  the  hand;  and  on  the  outer 
side,  terminate  in  the  venae  comites  of  the  radial  artery.  At  the  wrist,  they  receive 
a  dorsal  and  a  palmar  branch  from  the  thumb,  and  unite  with  the  deep  radial  veins. 
Accompanying  the  radial  artery,  these  vessels  terminate  in  the  venae  comites  of  the 
brachial  artery. 

The  Brachial  Veins  are  placed  one  on  each  side  of  the  brachial  artery,  receiving 
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branches  corresponding  with  those  given  off  from  this  vessel ;  at  the  lower  margin 
of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary  vein. 

The  deep  veins  have  numerous  anastomoses,  not  only  with  each  other,  but  also 
with  the  superficial  veins. 

AxiLLABY  Vein. 

The  axillary  vein  is  of  large  size  and  formed  by  the  continuation  upwards  of 
the  basilic  vein.  It  commences  at  the  lower  part  of  the  axillary  space,  and 
increasing  in  size  as  it  ascends,  by  receiving  branches  corresponding  with  those  of 
the  axillary  artery,  terminates  immediately  beneath  the  clavicle  at  the  outer  mar- 
gin of  the  first  rib,  and  becomes  the  subclavian  vein.  This  vessel  is  covered  in 
front  by  the  Pectoral  muscles  and  costo-coracoid  membrane,  and  lies  on  the  tho- 
racic side  of  the  axillary  artery.  Opposite  the  Subscapularis,  it  is  joined  by  a 
large  vein,  formed  by  the  junction  of  the  venas  comites  of  the  brachial;  and  near 
its  termination  it  receives  the  cephalic  vein.  This  vein  is  provided  with  valves 
at  the  point  where  it  is  joined  by  the  cephalic  and  basilic  veins. 

Subclavian  Vein. 

The  subclavian  vein,  the  continuation  of  the  axillary,  extends  from  the  outer 
margin  of  the  first  rib  to  the  inner  end  of  the  stemo-clavicular  articulation, 
where  it  unites  with  the  internal  jugular,  to  form  the  vena  innominata.  It  is 
in  relation,  in  front,  with  the  clavicle  and  Subclavius  muscle;  behind,  with  the 
subclavian  artery,  from  which  it  is  separated  internally  by  the  Scalenus  anticus 
and  phrenic  nerve.  Below,  it  rests  in  a  depression  on  the  first  rib  and  upon  the 
pleura.     Above,  it  is  covered  by  the  cervical  fascia  and  integument. 

The  subclavian  vein  occasionally  rises  in  the  neck  to  a  level  with  the  third  part 
of  the  subclavian  artery,  and  in  two  instances,  has  been  seen  passing  with  this 
vessel  behind  the  Scalenus  anticus.  This  vessel  is  provided  with  valves  near  its 
termination  in  the  innominate. 

Branches.  It  receives  the  external  and  anterior  jugular  veins  and  a  small  branch 
from  the  cephalic,  outside  the  Scalenus;  and  on  the  inner  side  of  this  muscle,  the 
vertebral  and  internal  jugular  veins. 

The  Vertebral  Vein  commences  by  numerous  small  branches  in  the  occipital 
region,  from  the  deep  muscles  at  the  upper  and  back  part  of  the  neck,  passes  out- 
wards, and  enters  the  foramen  in  the  transverse  process  of  the  atlas,  and  descends 
by  the  side  of  the  vertebral  artery,  in  the  canal  formed  by  the  traiisverse  processes 
of  the  cervical  vertebras.  Emerging  from  the  foramen  in  the  transverse  process  of 
the  sixth  cervical,  it  terminates  at  the  root  of  the  neck  in  the  subclavian  vein  near 
its  junction  with  the  vena  innominata.  This  vein,  in  the  lower  part  of  its  course, 
occasionally  divides  into  two  branches,  one  emerges  with  the  artery  at  the  sixth 
cervical  vertebra;  the  other  escapes  through  the  foramen  in  the  seventh  cervical. 

Branches,  This  vein  receives  in  its  course  the  posterior  condyloid  vein, 
muscular  branches  from  the  muscles  in  the  prevertebral  region;  dorsi-spinal 
veins,  from  the  back  part  of  the  cervical  portion  of  the  spine;  meningo-rachidian 
veins,  from  the  interior  of  the  spinal  canal;  and  lastly,  the  ascending  and  deep 
cervical  veins. 

Innominate  Veins. 

The  venae  innominatae  (fig.  22 1)  are  two  large  trunks,  placed  one  on  each  side  of 
the  root  of  the  neck,  and  formed  by  the  union  of  the  internal  jugular  and  subcla- 
vian veins  of  the  corresponding  side. 

The  Right  Vena  Innominata  is  a  short  vessel,  about  an  inch  and  a  half  in  length, 
which  commences  at  the  inner  end  of  the  clavicle,  and  passing  almost  vertically 
downwards,  joins  with  the  left  vena  innominata  just  below  the  cartilage  of  the  first 
rib,  to  form  the  superior  vena  cava.  It  lies  superficial  and  external  to  the  arteria 
innominata;  on  its  right  side  the  pleura  is  interposed  between  it  and  the  apex  of  the 
lung.     This  vein  at  its  angle  of  junction  with  the  subclavian,  receives  the  right 
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lymphatic  duct;  and  lower  down,  the  right  internal  mammary,  right  inferior  thy* 
roid,  and  right  BUperior  intercoBtal  veine. 

The  Left  Vena  Innomu 
nata,  about  three  inches  in  »ii.— The  Venie  Cava  and  Azygoa  Veins, 

length,  and  larger  than  the 
right,  passes  obliquely 
from  left  to  right  across 
the  npper  and  front  part  of 
the  chest,  to  unite  with  its 
fellow  of  the  opposite  side, 
forming  the  superior  vena 
cftVB.  It  is  in  relation  in 
front,  with  the  stomal  end 
of  the  left  clavicle,  the  left 
stemo-ctaTicular  articula- 
tion, and  with  the  first 
piece  of  the  sternum,  from 
which  it  is  separated  by  the 
Stemo-hyoid  and  Sterno- 
thyroid muscles,  the  thy- 
mus glands  or  its  remains, 
and  some  loose  areolar  tis- 
sue. Behind,  it  lies  across 
the  roots  of  the  three  large 
arteries  arising  from  the 
arch  of  the  aorta.  This 
vessel,  at  its  commence- 
ment, receives  the  thoracic 
duct;  it  is  joined  also  by 
the  left  inferior  thyroid, 
left  internal  mammary,  and 
the  left  superior  intercos- 
tal veins,  and  occasionally 
some  thymic  and  pericar- 
diac veins.  There  are  no 
valves  in  the  venn  innomi- 

Ptculiarititt.  Sometimes 
the  innomiaale  veins  open 
separately  into  the  rightauri- 
cle;  in  such  cases  the  right 
vein  takes  the  ordinary  course 
of  the  superior  vena  cava,  but 
the  left  vein,  after  communi- 
cating by  a  small  branch  with 
the  right  one,  posses  in  front 
of  the  root  of  the  left  lung, 
and  turning  to  the  back  of 
the  heart,  receives  the  cardiac 
veins,  and  terminates  in  the 
hack  of  the  right  auriole. 
Thia  occasional  condition  of 
the  veins  in  the  adult,  ia  a 
regular  one  in  the  ftotusat  an 
early  period,  and  the  two  ves- 
Bela  are  persistent  in  birds 
and  some  mammoha.  The 
subeequent  changes  which 
take  place  in  these  vessels  are 
the  following.  The  aommuni- 
eating    bmnch  between  the 
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two  tnmks  enlarges  and  fmns  the  fatore  left  innominate  yein ;  the  remaining  part  of  the 
left  trunk  is  obliterated  as  £Bur  as  the  heart,  where  it  remains  peryioos,  and  forma  the  coro- 
nary sinus ;  a  remnant  of  the  obhterated  vessel  is  seen  in  adult  life  as  a  fibrous  band 
passing  alons  the  back  of  the  left  auricle  and  in  front  of  the  root  of  the  left  lung,  called 
D7  Mr.  Marsnall,  the  vestigial  fold  of  the  pericardiuuL 

The  Internal  Mammary  Veins^  two  in  number  to  each  artery,  follow  the 
course  of  that  vessel,  and  receive  branches  corresponding  with  those  derived 
from  it.  The  two  veins  unite  into  a  single  trunk,  which  terminates  in  the  inno- 
minate vein. 

The  Inferior  Thyroid  VeinSy  two,  fi^uently  three  or  four  in  number,  arise 
in  the  venous  plexus,  on  the  thyroid  body,  communicating  with  the  middle  and 
superior  thyroid  veins.  The  left  one,  descends  in  front  of  the  trachea,  behind 
the  Stemo-thyroid  muscles,  communicating  with  its  fellow  by  transverse  branches, 
and  terminates  in  the  left  vena  innominata.  The  right  one,  which  is  placed  a 
little  to  the  right  of  the  median  line,  opens  into  the  right  vena  innominata,  just 
at  its  junction  with  the  superior  cava.  These  veins  receive  tracheal  and  inferior 
laryngeal  branches,  and  are  provided  with  valves  at  their  termination  in  the 
innominate  veins. 

The  Superior  Intercostal  Veins  return  the  blood  from  the  npper  intercostal 
spaces. 

The  right  superior  intercostal^  much  smaller  than  the  left,  closely  corresponds 
with  the  superior  intercostal  artery,  receiving  the  blood  from  the  first,  or  first 
and  second  intercostal  spaces,  and  terminates  in  the  right  vena  innominata. 
Sometimes  it  passes  down,  and  opens  into  the  vena  azygos  major. 

The  left  superior  intercostal  is  always  larger  than  the  right,  but  varies  in 
sixe  in  difierent  subjects,  being  small  when  the  left  upper  azygos  vein  is  large, 
and  vice  versa.  It  is  usually  formed  by  branches  from  the  two  or  three  upper 
intercostal  spaces,  and,  passing  across  the  arch  of  the  aorta,  terminates  in  the 
left  vena  innominata.     The  left  bronchial  vein  opens  into  it. 

Superior  Vena  Cava. 

The  Superior  Vena  Cava  receives  the  blood  which  is  conveyed  to  the  heart 
from  the  whole  of  the  upper  half  of  the  body.  It  is  a  short  trunk,  varying 
from  two  inches  and  a  half  to  three  inches  in  length,  formed  by  the  junction  of 
the  two  vens  innominata.  It  commences  immediately  below  the  cartilage  cf  the 
first  rib  on  the  right  side,  and,  descending  vertically  downwards,  enters  the 
pericardium,  and  terminates  in  the  upper  part  of  the  right  auricle.  In  its 
course,  it  describes  a  slight  curve,  the  convexity  of  which  is  turned  to  the  right 
side. 

Relations.  The  part  external  to  the  pericardium  is  in  relation,  in  fronts  with  the 
thoracic  fascia,  which  separates  it  from  the  thymus  gland,  and  from  the  sternum; 
behind^  with  the  trachea,  from  which  it  is  separated  by  numerous  Ijrmphatic  glands. 
On  its  right  side,  with  the  right  phrenic  nerve  and  the  right  lung;  on  its  left  side, 
with  the  arch  of  the  aorta.  The  portion  contained  within  the  pericardium,  is 
covered  by  the  serous  layer  of  that  membrane,  in  its  anterior  three-fourths.  It 
is  in  relation,  behind,  with  the  right  pulmonary  artery,  and  right  superior  pul- 
monary veins;  on  the  left  side^  with  the  aorta.  It  receives  the  vena  azjgos 
major,  just  before  it  enters  the  pericardium,  and  several  small  veins  from  the 
mediastinum  and  pericardium^    The  superior  vena  cava  has  no  valves. 

Azygos  Veins. 

The  Azygos  Veins  connect  together  the  superior  and  inferior  venaa  cavse, 
supplying  the  place  of  these  vessels  in  that  part  of  the  trunk  in  which  they  are 
deficient,  on  account  of  their  connection  with  the  heart. 

The  larger,  or  Right  Azygos  Vein,  commences  opposite  the  first  or  second 
lumbar  vertebra,  by  receiving  a  branch  from  the  right  lumbar  veins;  sometimes 
by  a  branch  from  the  renal  vein,  or  from  the  inferior  vena  cava.     It  enters  the 
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thorax  through  the  aortic  opening  in  the  Diaphragm,  and  passes  along  the  right  side 
of  the  vertebral  column  to  the  third  dorsal  vertebra,  where  it  arches  forward,  over 
the  root  of  the  right  lung,  and  terminates  in  the  superior  vena  cava,  just  before 
that  vessel  enters  the  pericardium.  Whilst  passing  through  the  aortic  opening  of 
the  Diaphragm,  it  lies  with  the  thoracic  duct  on  the  right  side  of  the  aorta;  and 
in  the  thorax  it  lies  upon  the  intercostal  arteries,  on  the  right  side  of  the  aorta 
and  thoracic  duct,  and  covered  bj  the  pleura. 

Branches.  It  receives  nine  or  ten  lower  intercostal  veins  of  the  right  side,  the 
vena  azygos  minor,  several  oesophageal,  mediastinal,  and  vertebral  veins;  near  its 
termination,  the  right  bronchial  vein;  and  it  is  occasionally  connected  with  the 
right  superior  intercostal  vein.  A  few  imperfect  valves  are  found  in  this  vein, 
but  its  branches  are  provided  with  complete  valves. 

The  intercostal  veins  on  the  left  side,  below  the  two  or  three  upper  intercostal 
spaces,  usually  form  two  trunks,  named  the  lefl;  lower,  and  the  left  upper,  azygos 
veins. 

The  Left  lower,  or  Smaller  Azygos  Vein,  commences  in  the  lumbar  region,  by 
a  branch  from  one  of  the  lumbar  veins,  or  from  the  left  renal.  It  passes  into  the 
thorax,  through  the  left  crus  of  the  Diaphragm,  and,  ascending  on  the  left  side  of 
the  spine,  as  high  as  the  sixth  or  seventh  vertebra,  passes  across  the  column, 
behind  the  aorta  and  thoracic  duct,  to  terminate  in  the  right  azygos  vein.  It 
receives  the  four  or  five  lower  intercostal  veins  of  the  left  side,  and  some  oesopha- 
geal and  mediastinal  veins. 

The  Left  Upper  Azygos,  varies  according  to  the  size  of  the  left  superior 
intercostal.  It  receives  veins  from  the  intercostal  spaces  between  the  superior 
intercostal  vein,  and  highest  branch  of  the  left  lower  azygos.  They  are  usually 
two  or  three  in  number,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos 
vein,  or  in  the  left  lower  azygos.  When  this  vein  is  small,  or  altogether  want- 
ing, the  left  superior  intercostal  vein  will  extend  as  low  as  the  fifth  or  sixth 
intercostal  space. 

The  Bronchial  Veins  return  the  blood  from  the  substance  of  the  lungs;  that 
of  the  right  side  opens  into  the  vena  azygos  major,  near  its  termination;  that  of 
the  left  side,  in  the  left  superior  intercostal  vein. 

The  Spinal  Veins. 

The  numerous  venous  plexuses  placed  upon  and  within  the  spine,  may  be 
arranged  into  four  sets. 

1.  Those  placed  on  the  exterior  of  the  spinal  column,  the  dorsi-spinal  veins. 

2.  Those  situated  in  the  interior  of  the  spinal  canal,  between  the  vertebrse  and 
the  theca  vertebralis  (meningo-rachidian  veins). 

3.  The  veins  of  the  bodies  of  the  vertebrae. 

4.  The  veins  of  the  spinal  cord  (medulli  spinal). 

1.  The  Dorti' Spinal  Veins  commence  by  small  branches,  which  receive  their 
blood  from  the  integument  of  the  back  of  the  spine,  and  from  the  muscles  in  the 
vertebral  grooves.  They  form  a  complicated  net-work,  which  surrounds  the 
spinous  processes,  laminae,  and  the  transverse  and  articular  processes  of  all  the 
vertebrae.  At  the  bases  of  the  transverse  processes,  they  communicate,  by  means 
of  ascending  and  descending  branches,  with  the  veins  surrounding  the  contiguous 
vertebrae,  and  with  the  veins  in  the  interior  of  the  spine,  in  the  intervals  between 
the  arches  of  the  vertebrae,  perforating  the  ligunenta  subfiava,  and  terminate  in 
the  vertebral  vein  in  the  neck,  in  the  intercostal  veins  in  the  thorax,  in  the 
Itunbar  and  sacral  veins  in  the  loins  and  pelvis. 

2.  The  veins  contained  in  the  interior  of  the  spinal  canal,  are  situated 
between  the  theca  vertebralis  and  the  vertebrae.  They  consist  of  two  longitudinal 
plexuses,  one  of  which  runs  along  the  posterior  surface  of  the  bodies  of  the 
vertebrae,  throughout  the  entire  length  of  the  spinal  canal  (anterior  longitudinal 
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spinal  veins),  receiving  the  veins  belonging  to  the  bodies  of  the  vertebne  (vence 
Irasis  vertebrarum).     The  other  plexus  is  placed  on  the  inner,  or  uit«rior  surface 

«i.-Trai«»en»  SecUon  of  a  Dot«a  Vertob^^  £**">  ^''"' "^ '^^  '[«'*«>»'«• 

showing  the  ^in»l  Veins.  They  also  extend  along  the 

entire  length   of   the    spinal 

canal,    and    are    called    the 

posterior   longitudinal  spinal 

The  Anterior  Longittidinat 
Spinal  Vtina  cozisist  of  two 
large,  tortuous  venous  canals, 
which  extend  along  the  whole 
length   of  the  vertebral   co- 
lumn, from  the  foramen  mag- 
num to  the  base  of  the  coccyx, 
being  placed  one  on  each  side 
of  the  posterior  surface  of  the 
bodies  of  the  vertebra,  exter- 
nal  to  the  posterior  common 
ligament.     These  veins  com- 
municate   together    opposite 
each  vertebra,  by  transverse 
trunks,   which   pass  beneath 
the  ligament,  and  receive  the  large  venfe  basis  vertebrarum,  from  the  interior 
of  the  body  of  each  vertebra.     The  anterior  longitudinal  spinal  veins  are  least 
developed  in  the  cervical  and  sacral   regions.      They  are  not  of  uniform  size 
throughout,  being  alternately  enlarged  and  constricted.     At  the  intervertebral 
foramina    they    communi<»te 
iij. — Vertical  Section  of  two  Dorsal  Vertebna,  with    the    dorsl-spinal  veins, 

showing  the  Spinal  Veins.  „,d  ^jth  the  vertebral  vein  in 

the  neck,  with  the  intertmatal 
veins  in  the  dorsal  region, 
and  with  the  lumbar  and  sac- 
ral veins  in  the  corresponding 
regions. 

The  PotUrior  jAmgitudi- 

nal    Spinal    Vein*,    smaller 

than  the  anterior,  are  situated 

one  on  either  side,  between 

the  inner  surface  of  the  la- 

minse  and  the  theca  vertebra- 

lis.     They  communicate  (like 

the   anterior),  opposite  each 

vertebra,by  transverse  trunks; 

and  with  the  anterior  longitudinal  veins,  by  lateral  transverse  branches,  whleh 

pass  from  behind  forwards.      These  veins,  at  the  intervertebral  foramina,  join 

with  the  dorsi-spinal  veins. 

3.  The  Veituoftke  Bodiei  of  the  VerUhra  (vente  basis  vertebrarum),  emerge 
from  the  foramina  on  their  posterior  surface,  and  join  the  transverae  tmnk 
connecting  the  anterior  longitudinal  spinal  veins.  They  are  contained  in  lai^e, 
tortuous  channels,  in  the  substance  of  the  bones,  eimilar  in  every  respect  to  those 
found  in  the  diploe  of  the  cranial  bones.  These  canals  lie  parallel  to  the  upper 
and  lower  surface  of  the  bones,  arise  from  the  entire  circumference  of  the  ver- 
tebra, communicate  with  veins  which  enter  through  the  fbramjna,  on  the  anterior 
surface  of  the  bodies,  and  converge  to  the  principal  canal,  which  is  sometimes  double 
towards  its  posterior  part.     They  become  greatly  developed  in  advanced  age. 

4.  The  Veint  of  the  Spinal  Cord  (meduUi  spin^),  consist  of  a  minute  tortuous 
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venons  plexus,  which  covera  the  entire  surface  of  the  cord,  being  situated 
between  the  pia-mater  and  arachnotd.  These  vesiels  emerge  chiefljr  from  the 
posterior  median  Airrow,  and  are  largest  in  the  lumbar  region.  Near  the  base  of 
the  skull  they  unite,  and  form  two  or  three  small  trunks,  which  communicate 
with  the  vertebral  veins,  and  then  terminate  in 

the  inferior  cerebellar  veins,  or  in  the  petrosal    »»4- — l^a  Internal  or  Long  8a- 
sinuses.    Each  of  the  spinal  nerves  is  accompanied     ?•>«««»"  Vein  and  iU  Brandhea. 
by  a  branch  as  far  as  the  intervertebral  foramina, 
where  they  join  the  other  veins  from  the  spinal 
canal.     There  are  no  valves  in  the  spinal  veins. 


VEENS  OF  THE  LOWER  EXTREMITY. 

The  veins  of  the  lower  extremity  are  divided, 
like  those  of  the  upper,  into  two  sets,  superficial 
and  deep:  the  superficial  veine  being  placed  be- 
neath the  integument,  between  the  two  layers  of 
Buperficii^  fascia;  the  deep  veins  accompanying 
the  arteries,  and  forming  the  vensa  comiles  of 
those  vessels.  Both  seta  of  veins  are  provided 
with  valves,  which  are  more  numerous  in  the  deep 
than  in  the  superficial  set.  These  valves  are  also 
more  numerous  in  the  lower  than  in  the  upper 
limbs. 

The  Superficial  Veint  of  the  lower  extremity 
are  the  iotemal  or  long  saphenous,  and  the  ex- 
ternal or  short  saphenous. 

The  Internal  Saphenotu  Vein  (fig.  224)  com- 
mences from  a  minute  plexus,  which  covers  the 
dorsum  and  inner  side  of  the  foot;  it  ascends  in 
front  of  the  inner  ankle,  and  along  the  inner  aide 
of  the  leg,  behind  the  inner  margin  of  the  tibia, 
accompanied  by  the  internal  saphenous  nerve.  At 
the  knee  it  passes  backwards  behind  the  inner 
condyle  of  the  femur,  ascends  along  the  inside  of 
the  thigh,  and,  passing  through  the  saphenous 
opening  in  the  fascia  lata,  terminates  in  the  femo- 
ral vein,  an  inch  and  a  half  below  Ponpart's  liga- 
ment. This  vein  receives  in  its  course  cutaneous 
branches  from  the  leg  and  thigh,  and  at  the  saphe- 
nous opening,  the  superficial  epigastric,  superficial 
circumflex  iliac,  and  external  pudic  veins.  The 
veins  from  the  inner  and  back  part  of  the  thigh 
frequently  unite  to  form  a  laige  vessel,  which 
enters  the  main  trunk  near  the  saphenous  opening, 
and  sometimes  those  on  the  outer  side  of  the  thigh 
join  to  form  a  large  branch;  so  that  occasionally 
three  large  veins  are  seen  converging  from  different 
parts  of  the  thigh  towards  the  saphenous  opening. 
The  internal  saphena  communicates  in  die  foot 
with  Che  internal  plantar  vein;  in  the  leg,  with  the 
posterior  tibial  veins,  by  branches  which  perforate 
the  tibial  origin  of  the  Solens  muscle,  and  also 
with  the  anterior  tibial  veins;  at  the  knee,  with 
the  articnlar  veins;  in  the  thigh,  with  the  femoral 
vein  by  one  or  more  branches.   The  valves  in  this 
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vein  vary  from  two  to  six  in  nuraber;  they  are  more  numerouB  in  the  tliigh  than 
in  the  leg. 

The  External  or  Short  Saphenous  Vein  is  formed  by  branches  which  collect  the 
blood  from  the  dorsum  and  outer  aide  of  the  foot; 

-.  ,        ,       „, .  o    .        it  passea  behind  the  outer  ankle,  and  alone  the 

MS-— EitemaL  orShortSapho-        /    .      ,         «  ..      .     -i      .   v-iT!  V  >. 

nous  Vein.  outer  border  of  the  tendo  Achillis,  acrose  which 

it  pasees  at  an  acute  angle  to  reach  the  middle 
line  of  the  posterior  aspect  of  the  leg.  Ascend- 
ing directly  upwards,  it  perforat«B  the  deep  fascia 
in  the  lower  part  of  the  popliteal  space,  and  ter- 
minatea  in  the  popliteal  vein,  between  the  heads 
of  the  Gastrocnemius  muscle.  It  ia  accompanied 
by  the  external  saphenous  nerve.  It  receives  na- 
merous  lai^e  branches  from  the  back  part  of  the 
leg,  and  communicates  with  the  deep  veins  on  the 
dorsum  of  the  foot,  and  behind  the  outer  malleolus. 
This  vein  has  only  two  valves,  one  of  which  is 
always  found  near  its  termination  in  the  popliteal 

The  Deep  Veins  of  the  lower  extremity  accom- 
pany the  arteries  and  their  branches,  and  are 
called  the  verue  comites  of  those  veasela. 

The  external  and  internal  plantar  veins  unit«to 
form  the  posterior  tibial.  They  accompany  the 
posterior  tibial  artery,  and  are  joined  by  the  pen>- 

The  Anterior  Tibial  Veini  arfl  formed  by  b 
continuation  upwards  of  the  venie  doraales  pedis. 
They  perforate  the  interoaseous  membrane  at  the 
upper  part  of  the  leg,  and  form,  by  their  junction 
with  the  posterior  tibial,  the  popliteal  vein. 

The  valves    in  the  deep  veins  are  very    nu- 


PoPtiTEAL  Vein. 

The  popliteal  vein  ia  formed  by  the  junction  of 
the  venie  comitea  of  the  anterior  and    posterior 
tibial  vessels;    it  ascends  through  the    popliteal 
space  to  the  tendinous  aperture  in  the  Adductor 
magnua,  where  it  becomes  the  femoral  vein.     In 
the  lower  part  of  its  course  it  ia  placed  internal 
to  the  artery;  between  the  heads  of  the  Gastroc- 
nemius it  is  superficial  to  that  vessel,  but  above  the  knee-joint  it  is  cloee  to  its 
outer  side.      It  receives   the  sural  veins  from  the  Gastrocnemius  muscle,  tlie 
articular  veins,  and  the  external  saphenous.     The  valves  in  this  vein  are  usually 
four  in  number. 

Femoral  Vein. 

The  femoral  vein  accompanies  the  femoral  artery  through  the  upper  two-thirds 
of  the  thigh.  In  the  lower  port  of  its  course  it  lies  external  to  the  artery;  higher 
up  it  ia  behind  it;  and  beneath  Poupart's  ligament  it  lies  to  its  inner  side,  and  on 
the  same  plane  aa  that  vessel.  It  receives  numerous  muscular  branches;  the  pro- 
funda fcmoria  joins  it  about  on  inch  and  a  half  below  Poupart's  ligament,  and  near 
its  termination  the  internal  onphenoue  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 
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External  Iliac  Vein. 

The  external  iliac  vein  commences  at  the  termination  of  the  femoral,  beneath 
the  crural  arch,  and  passing  upwards  along  the  brim  of  the  pelvis,  terminates 
opposite  the  sacro-iliac  sjrmphjsis,  by  uniting  with  the  internal  iliac  to  form  the 
common  iliac  vein.  On  the  right  side,  it  lies  at  first  along  the  inner  side  of  the 
external  iliac  artery;  but  as  it  passes  upwards,  gradually  inclines  behind  it.  On 
the  left  side,  it  lies  altogether  on  the  inner  side  of  the  artery.  It  receives,  imme- 
diately above  Poupart's  ligament,  the  epigastric  and  circumflex  iliac  veins.  It 
has  no  valves. 

Internal  Iliac  Vein. 

The  internal  iliac  vein  is  formed  by  the  venae  comites  of  the  branches  of  the 
internal  iliac  artery,  the  umbilical  arteries  excepted.  It  receives  the  blood  from 
the  exterior  of  the  pelvis  by  the  gluteal,  sciatic,  internal  pudic,  and  obturator 
veins;  and  from  the  organs  in  the  cavity  of  the  pelvis  by  the  hemorrhoidal  and 
vesi co-pros tatic  plexuses  in  the  male,  and  the  uterine  and  vaginal  plexuses  in  the 
female.  The  vessels  forming  these  plexuses  are  remarkable  for  their  large  size, 
their  frequent  anastomoses,  and  the  number  of  valves  which  they  contain.  The 
internal  iliac  vein  lies  at  first  on  the  inner  side  and  then  behind  the  internal  iliac 
artery,  and  terminates  opposite  the  sacro-iliac  articulation,  by  uniting  with  the 
external  iliac,  to  form  the  common  iliac  vein.     This  vessel  has  no  valves. 

The  Hcemorrkoidal  Plexus  surrounds  the  lower  end  of  the  rectum,  being 
formed  by  the  superior  haemorrhoidal  veins,  branches  of  the  inferior  mesenteric, 
and  the  middle  and  inferior  haemorrhoidal,  which  terminate  in  the  internal  iliac. 
The  portal  and  general  venous  systems  have  a  free  communication  by  means  of 
the  branches  composing  this  plexus. 

The  VesicO'prostatic  Plexus  surrounds  the  neck  and  base  of  the  bladder  and 
prostate  gland.  It  communicates  with  the  haemorrhoidal  plexus  behind,  and  re- 
ceives the  great  dorsal  vein  of  the  penis,  which  enters  the  pelvis  beneath  the 
sub-pubic  ligament.  This  plexus  is  supported  upon  the  sides  of  the  bladder  by  a 
reflection  of  the  pelvic  fascia.  These  veins  are  very  liable  to  become  varicose, 
and  oflen  contain  hard  earthy  concretions,  called  phleholites. 

The  Dorsal  Vein  of  the  Penis  is  a  vessel  of  large  size,  which  returns  the  blood 
from  the  body  of  this  organ.  At  first  it  consists  of  two  branches,  which  are  con- 
tained in  the  groove  on  the  dorsum  of  the  penis,  and  receives  veins  from  the 
glans,  the  corpus  spongiosum,  and  numerous  superficial  veins;  these  unite  near  the 
root  of  the  penis  into  a  single  trunk,  which  pierces  the  triangular  ligament  beneath 
the  pubic  arch,  and  divides  into  two  branches,  which  enter  the  prostatic  plexus. 

The  Vaginal  Plexus  surrounds  the  mucous  membrane  of  the  vagina,  being 
especially  developed  at  the  orifice  of  this  canal;  it  communicates  with  the  vesic^ 
plexus  in  front,  and  with  the  haemorrhoidal  plexus  behind. 

The  Uterine  Plexus  is  situated  along  the  sides  and  superior  angles  of  the 
uterus,  receiving  large  venous  canals  (the  uterine  sinuses)  from  its  substance.  The 
veins  composing  this  plexus  anastomose  frequently  with  each  other,  and  some  of 
them  communicate  with  the  ovarian  veins.  They  are  not  tortuous  like  the  arteries. 

CoKMON  Iliac  Vein. 

Each  common  iliac  vein  is  formed  by  the  union  of  the  external  and  internal 
iliac  veins  in  front  of  the  sacro-vertebral  articulation;  passing  obliquely  up- 
wards towards  the  right  side,  they  terminate  upon  the  intervertebral  substance 
between  the  fourth  and  fiffch  lumbar  vertebrae,  where  they  unite  at  an  acute  angle 
to  form  the  inferior  vena  cava.  The  right  common  iliac  is  shorter  than  the  left, 
nearly  vertical  in  its  direction,  and  ascends  behind  and  then  to  the  outer  side  of  its 
corresponding  artery.  The  left  common  iliac,  longer  and  more  oblique  in  its  course, 
is  at  first  situated  at  the  inner  side  of  the  corresponding  artery,  and  then  behind 
the  right  common  iliac.     Each  common  iliac  receives  the  ilio-lumbar,  and  some- 
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times  the  lateral  sacral  veins.    The  left  one  receives,  in  addition,  the  middle  sacral 
vein.     No  valves  are  found  in  these  veins. 

The  Middle  Sacral  Vein  accompanies  its  corresponding  artery  along  the  front 
of  the  sacrum,  and  terminates  in  the  left  common  iliac  vein;  occasionally  in  the 
commencement  of  the  inferior  vena  ciiva. 

Peculiarities,  The  left  common  iliac  vein,  instead  of  joining  with  the  right  one  in  its 
usual  position,  occasionally  ascends  on  the  left  side  of  the  aorta  as  high  as  the  kidney, 
where,  after  receiving  the  left  renal  vein,  it  crosses  over  the  aorta,  and  then  joins  with  the 
right  vein  to  form  the  vena  cava.  In  these  cases,  the  two  common  iliacs  are  connected 
by  a  small  communicating  branch  at  the  spot  where  they  are  usually  united. 

Inferior  Vena  Cava. 

The  inferior  vena  cava  returns  to  the  heart  the  blood  from  all  the  parts  below 
the  Diaphragm.  It  is  formed  by  the  junction  of  the  two  common  iliac  veins  on 
the  right  side  of  the  intervertebral  substance,  between  the  fourth  and  fifth  lumbar 
vertebrae.  It  passes  upwards  along  the  front  of  the  spine,  on  the  right  side  of  the 
aorta,  and  having  reached  the  under  surface  of  the  liver,  is  contained  in  a  groove 
in  its  posterior  border.  It  then  perforates  the  tendinous  centre  of  the  Diaphragm, 
enters  the  pericardium,  where  it  is  covered  by  its  serous  layer,  and  terminates  in 
the  lo  ,ver  and  back  part  of  the  right  auricle.  At  its  termination  in  the  auricle, 
it  is  provided  with  a  valve,  the  Eustachian,  which  is  of  large  size  during  foetal 
life. 

Relations.  In  front,  from  below  upwards,  with  the  mesentery,  transverse  por- 
tion of  the  duodenum,  the  pancreas,  portal  vein,  and  the  posterior  border  of  the 
liver,  which  partly  and  occasionally  completely  surrounds  it;  hehindy  it  rests  npon 
the  vertebral  column,  the  right  cms  of  the  diaphragm,  the  right  renal  and  lumbar 
arteries;  on  the  left  side,  it  is  in  relation  with  the  aorta.  It  receives  in  its  course 
the  following  branches: 

Lumbar.  Supra-renal. 

Right  spermatic.  Phrenic. 

Benal.  Hepatic. 

Pectdiarities,  In  Position,  This  vessel  is  sometimes  placed  on  the  left  aide  of  the  aorta, 
as  hi^h  as  the  left  renal  vein,  after  receiving  which,  it  crosses  over  to  its  usual  position  on 
the  nght  side  ;  or  it  may  be  placed  altogether  on  tne  left  side  of  the  aorta,  as  far  upwards 
as  its  termination  in  the  heart :  in  such  cases,  the  abdominal  and  thoracic  viscera,  together 
with  the  great  vessels,  are  all  transposed. 

Point  of  Termination,  Occasionally  the  inferior  vena  cava  joins  the  rieht  azygOB  vein, 
which  is  then  of  laree  size.  In  such  cases,  the  superior  cava  receives  the  whole  of  the 
blood  from  the  body  before  transmitting  it  to  the  rignt  auricle,  the  blood  from  the  hepatic 
veins  excepted,  these  vessels  terminating  directly  in  the  right  auricle. 

The  Lumbar  Veins,  three  or  four  in  number  on  each  side,  collect  the  blood  by 
dorsal  branches  from  the  muscles  and  integument  of  the  loins,  and  by  abdominal 
branches  from  the  walls  of  the  abdomen,  where  they  conununicate  with  the 
epigastric  veins.  At  the  spine,  they  receive  branches  from  the  spinal  plexuses,  and 
then  pass  forwards  round  the  sides  of  the  bodies  of  the  vertebrs  beneath  the  Psoas 
magnus,  and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veins 
are  longer  than  the  right,  and  pass  behind  the  aorta.  The  lumbar  veins  conununicate 
with  each  other  by  branches  which  pass  in  front  of  the  transverse  processes. 
Occasionally  two  or  more  of  these  veins  unite  to  form  a  single  trunk,  the  ascendini^ 
lumbar,  which  serves  to  connect  the  common  iliac,  ilio-lumbar,  lumbar,  and  acygos 
veins  of  the  corresponding  side  of  the  body. 

The  Spermatic  Veins  emerge  from  the  back  of  the  testis,  and  receive  branches 
from  the  epididymis;  they  form  a  branched  and  convoluted  plexus,  called  the 
spermatic  plexus  (plexus  punpiniformis),  below  the  abdominal  ring:  the  vessels 
composing  this  plexus  are  very  numerous,  and  ascend  along  the  cord  in  front  of 
the  vas  deferens;  having  entered  the  abdomen,  they  coalesce  to  form  two  branches, 
which  ascend  on  the  Psoas  muscle,   behind  the  peritoneum,  lying  one  on  each 
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side  of  the  spermatic  artery,  and  unite  to  form  a  single  vessel,  which  opens  on 
the  right  side  in  the  inferior  vena  cava,  piercing  this  vessel  obliquely;  on  the  left 
side  in  the  led  renal  vein,  terminating  at  right  angles  with  this  vein.  The  sper- 
matic veins  are  provided  with  valves.  The  left  spermatic  vein  passes  behind  the 
sigmoid  flexure  of  the  colon;  this  circumstance,  as  well  as  the  indirect  communi- 
cation of  the  vessel  with  the  vena  cava,  may  serve  to  explain  the  more  frequent 
occurrence  of  varicocele  on  the  left  side. 

The  Ovarian  Veins  are  analogous  to  the  spermatic  in  the  male;  they  form  a 
plexus  near  the  ovary,  and  in  the  broad  ligament  and  Fallopian  tube,  communi- 
cating with  the  uterine  plexus.  They  terminate  as  in  the  male.  Valves  are 
occasionally  found  in  these  veins.  These  vessels,  like  the  uterine  veins,  become 
much  enlarged  during  pregnancy. 

The  Renal  Veins  are  of  large  size,  and  placed  in  front  of  the  divisions  of 
the  renal  arteries.  The  left  is  longer  than  the  right,  and  passes  in  front  of  the 
aorta,  just  below  the  origin  of  the  superior  mesenteric  artery.  It  receives  the 
left  spermatic  vein.  It  usually  opens  into  the  vena  cava,  a  little  higher  than 
the  right. 

The  Supra-Renal  Vein  terminates,  on  the  right  side,  in  the  vena  cava;  on 
the  left  side,  in  the  left  renal  or  phrenic  vein. 

The  Phrenic  Veins  follow  the  course  of  the  phrenic  arteries.  The  two  supe- 
rioTy  of  small  size,  accompany  the  corresponding  nerve  and  artery;  the  right 
terminating  opposite  the  junction  of  the  two  vense  innominatae,  the  left  in  the 
lefk  superior  intercostal  or  left  internal  mammary.  The  two  inferior  phrenic  veins 
follow  the  course  of  the  inferior  phrenic  arteries,  and  terminate,  the  right  in  the 
inferior  vena  cava,  the  left  in  the  left  renal  vein. 

The  Hepatic  Veins  commence  in  the  substance  of  the  liver,  in  the  capillary 
terminations  of  the  vena  portae:  these  branches,  gradually  uniting,  form  three 
large  veins,  which  converge  towards  the  posterior  border  of  the  liver,  and  open 
into  the  inferior  vena  cava,  whilst  that  vessel  is  situated  in  the  groove  at  the 
back  part  of  this  organ.  Of  these  three  veins,  one  from  the  right,  and  another 
from  the  left  lobes,  open  obliquely  into  the  vena  cava;  that  from  the  middle  of  the 
organ  and  lobus  Spigelii  having  a  straight  course.  The  hepatic  veins  run  singly, 
and  are  in  direct  contact  with  the  hepatic  tissue.    They  are  destitute  of  valves. 

Portal  System  op  Veins. 

The  portal  venous  system  is  composed  of  four  large  veins,  which  collect  the 
venous  blood  from  the  viscera  of  digestion.  The  trunk  formed  by  their  union 
(vena  portae)  enters  the  liver,  ramifies  throughout  its  substance,  and  its  branches 
again  emerging  from  that  organ  as  the  hepatic  veins,  terminate  in  the  inferior 
vena  cava.  The  branches  of  this  vein  are  in  all  cases  single,  and  destitute  of 
valves. 

The  veins  forming  the  portal  system  are  the 

Inferior  mesenteric.  Splenic. 

Superior  mesenteric.  Gastric. 

The  Inferior  Mesenteric  Vein  returns  the  blood  from  the  rectum,  sigmoid 
flexure,  and  descending  colon,  corresponding  with  the  ramifications  of  the  branches 
of  the  inferior  mesenteric  artery.  Ascending  beneath  the  peritoneum  in  the 
lumbar  region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  pan- 
creas, and  terminates  in  the  splenic  vein.  Its  haemorrhoidal  branches  inosculate 
with  those  of  the  internal  iliac,  and  thus  establish  a  communication  between  the 
portal  and  the  general  venous  system. 

The  Superior  Mesenteric  Vein  returns  the  blood  from  the  small  intestines,  and 
from  the  coecum  and  ascending  and  transverse  portions  of  the  colon,  corresponding 
with  the  distribution  of  the  branches  of  the  superior  mesenteric  artery.  The 
large  trunk  formed  by  the  union  of  these  branches  ascends  along  the  right  side  and 
in  front  of  the  corresponding  artery,  passes  in  front  of  the  transverse  portion  of 
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the  duodenum,  and  uuitea  behmd   the  upper  border  of  the  putcreftH  with   the 
splenic  vein,  to  form  the  vena  porUe. 

The  Sptenie  Vein  commencee  hj  five  or  six  large  bruiches,  which  return  the 
blood  from  the  Bubstsnce  of  the  spleen.  These  uniting  form  a  single  vessel, 
which  passes  from  left  lo  right  behind  the  upper  border  of  the  pancreas,  and  ter- 
minates at  its  g^reater  end  by  uniting  at  a  right  angle  with  the  saperior  mesenteric 

aij.— Portal  Vein  anil  its  Branches. 


to  form  the  vena  portse.  The  splenic  vein  is  of  large  size,  and  not  tortuous  like 
the  arteiy.  It  receives  the  vaaa  brevia  from  the  left  extremi^  of  the  stomach, 
the  left  gastro-epiploic  vein,  pancreatic  branches  from  the  pancreas,  the  pan- 
creatico-duodenal  vein,  and  the  inferior  meeenteric  vein. 

The  Gattric  is  a  vein  of  small  size,  which  accompanies  the  gastric  artery  frota 
left  to  right  along  the  lesser  curvature  of  the  stomach,  and  terminates  in  the  vena 
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The  Portal  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  and 
splenic  veins,  their  union  taking  place  in  front  of  the  vena  cava,  and  behind 
the  upper  border  of  the  great  end  of  the  pancreas.  Passing  upwards  through  the 
right  border  of  the  lesser  omentum  to  the  under  surface  of  the  liver,  it  enters  the 
transverse  fissure,  where  it  is  somewhat  enlarged,  forming  the  sinus  of  the  portal 
vein,  and  divides  into  two  branches,  which  accompany  the  ramifications  of  the 
hepatic  artery  and  hepatic  duct  throughout  its  substance.  Of  these  two  branches 
the  right  is  ^e  larger  but  the  shorter  of  the  two.  The  portal  vein  is  about  four 
inches  in  length,  and,  whilst  contained  in  the  lesser  omentum,  lies  •  behind  and 
between  the  hepatic  duct  and  artery,  the  former  being  to  the  right,  the  latter  to 
the  left.  These  structures  are  accompanied  by  filaments  of  the  hepatic  plexus 
and  numerous  Ijrmphatics,  surrounded  by  a  quantity  of  loose  areolar  tissue,  the 
capsule  of  Glisson,  and  placed  between  the  layers  of  the  lesser  omentum. 
The  vena  portse  receives  the  gastric  and  cystic  veins;  the  latter  vein  sometimes 
terminates  in  the  right  branch  of  the  vena  portse.  Within  the  liver,  the  portal 
vein  receives  the  blood  from  the  branches  of  the  hepatic  artery. 


Cabdiac  Veins. 
The  veins  which  return  the  blood  from  the  substance  of  the  heart  are,  the 

Great  cardiac  vein.  Anterior  cardiac  veins. 

Posterior  cardiac  vein.  Venae  Thebesii. 

The  Great  Cardiac  Vein  is  a  vessel  of  considerable  size,  which  commences  at 
the  apex  of  the  heart,  and  ascends  along  the  anterior  ventricular  groove  to  the 
base  of  the  ventricles.  It  then  curves  to  the  left  side,  around  the  auriculo- 
ventricular  groove,  between  the  left  auricle  and  ventricle,  to  the  back  part  of 
the  heart,  and  opens  into  the  coronary  sinus,  its  aperture  being  guarded  by  two 
valves.  It  receives  the  posterior  cardiac  vein,  and  the  led;  cardiac  veins  from 
the  left  auricle  and  ventricle,  one  of  which,  ascending  along  the  left  margin  of 
the  ventricle,  is  of  large  size.  The  branches  joining  it  are  provided  with 
valves. 

The  Posterior  Cardiac  Vein  commences,  by  small  branches,  at  the  apex  of  the 
heart,  communicating  with  those  of  the  preceding.  It  ascends  along  the  groove 
between  the  ventricles,  on  the  posterior  surface  of  the  heart,  to  its  base,  and 
terminates  in  the  coronary  sinus,  its  orifice  being  guarded  by  a  valve.  It  receives 
the  veins  from  the  posterior  surface  of  both  ventricles. 

The  Anterior  Cardiac  Veins  are  three  or  four  small  branches,  which  collect 
the  blood  from  the  anterior  surface  of  the  right  ventricle.  One  of  these,  larger 
than  the  rest,  runs  along  the  right  border  of  the  heart,  the  vein  of  Galen.  They 
open  separately  into  the  lower  part  of  the  right  auricle. 

The  Ven<B  Thebesii  are  numerous  minute  veins,  which  return  the  blood 
directly  from  the  muscular  substance,  without  entering  the  venous  current.  They 
open,  by  minute  orifices,  {foramina  Thebesii)^  on  the  inner  surface  of  the  right 
auricle. 

The  Coronary  Sinus  is  that  portion  of  the  coronary  vein  which  is  situated  in 
the  posterior  part  of  the  left  auriculo-ventricular  groove.  It  is  about  an  inch  in 
length,  presents  a  considerable  dilatation,  and  is  covered  by  the  muscular  fibres  of 
the  left  auricle.  It  receives  the  great  cardiac  vein,  the  posterior  cardiac  vein,  and  an 
oblique  vein  from  the  back  part  of  the  left  auricle,  the  remnant  of  the  obliterated 
left  innominate  trunk  of  the  foetus,  described  by  Mr.  Marshall.  The  coronary 
sinus  terminates  in  the  right  auricle,  between  the  inferior  vena  cava  and  the 
auriculo-ventrictdar  aperture,  its  orifice  being  guarded  by  a  semilunar  fold  of  the 
lining  membrane  of  the  heart,  the  coronary  valve.  All  the  branches  joining  this 
vessel,  excepting  the  oblique  vein,  above-mentioned,  are  provided  with  valves. 


Of  the  Lymphatics. 


THE  Lymphatics  have  derived  their  name  from  the  appearance  of  the  fluid  con* 
tained  in  their  interior  {lympha^  water).  They  are  also  called  absorbentSj 
from  the  property  these  vessels  possess  of  absorbing  foreign  matters  into  the 
system,  and  carrying  them  into  the  circulation. 

The  lymphatic  system  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal^  or  chylifenmn  vessels.  The 
lacteals  are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  respect 
from  the  lymphatics  generally,  excepting  that  they  carry  a  milk-white  fluid,  the 
chyle,  during  the  process  of  digestion,  and  convey  it  into  the  blood  through  the 
thoracic  duct. 

The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  which  are  so 
transparent,  that  the  fluid  they  contain  is  readily  seen  through  them.  They 
retain  a  nearly  uniform  size,  being  interrupted  at  intervals  by  constrictions,  which 
give  'to  them  a  knotted  or  beaded  appearance,  owing  to  the  presence  of  valves  in 
their  interior.  They  are  found  in  nearly  every  texture  and  organ  of  the  body, 
with  the  exception  of  the  substance  of  the  brain  and  spinal  cord,  the  eyebidl, 
cartilage,  tendon,  membranes  of  the  ovum,  the  placenta,  and  umbilical  cord. 
Their  existence  in  the  substance  of  bone  is  doubtful. 

The  lymphatics  are  arranged  into  a  superficial  and  deep  set.  The  superficial 
vessels,  on  the  surface  of  the  body,  are  placed  immediately  beneath  the  integu- 
ment, accompanying  the  superficial  veins;  they  join  the  deep  lymphatics  in 
certain  situations  by  perforating  the  deep  fascia.  In  the  interior  of  the  body, 
they  lie  in  the  sub-mucous  areolar  tissue,  throughout  the  whole  length  of  the 
gastro-pulmonary  and  genito-urinary  tracts;  or  in  the  sub-serous  areolar  tissue, 
beneath  the  serous  membrane  covering  the  various  organs  in  the  cranial,  thoracic, 
and  abdominal  cavities.  In  each  of  these  situations  these  vessels  arise  in  the 
form  of  a  dense  plexiform  net-work,  consisting  of  several  strata;  the  vessels  com- 
posing which,  as  well  as  the  meshes  between  them,  are  much  larger  than  the 
capillary  plexus.  From  these  net-works  small  vessels  emerge,  which  pass,  either 
to  a  neighbouring  gland,  or  to  join  some  larger  lymphatic  trunk.  The  deep 
lymphatics,  fewer  in  number,  and  larger  than  the  superficial,  accompany  the  deep 
blood-vessels.  Their  mode  of  origin  is  not  known ;  it  is,  however,  probable,  that 
it  is  similar  to  that  of  the  sup^dal  vessels.  The  lymphatics  of  any  part  or 
organ  exceed,  in  number,  the  veins;  but  in  size,  they  are  much  smaller.  Their 
anastomoses  also,  especially  of  the  large  trunks,  is  more  frequent,  and  is  effected 
by  vessels  equal  in  diameter  to  those  which  they  connect,  the  continuous  trunks 
retaining  the  same  diameter. 

The  lymphatic  vessels,  like  arteries  and  veins,  are  composed  of  three  coats, 
internal,  middle,  and  external. 

The  intemal  is  an  epithelial  and  elastic  coat.  It  is  thin,  transparent,  slightly 
elastic,  and  ruptures  sooner  than  the  other  coats.  It  is  composed  of  a  layer  of 
scaly  epithelium,  supported  on  one  or  more  laminse  of  longitudinal  elastic 
fibres.  ^ 

The  middUy  or  muscular  coat,  is  thin,  extensile,  and  elastic,  consisting  inter- 
nally of  a  layer  of  longitudinal  muscular  fibres  of  the  involuntary  kind,  inter- 
mixed with  some  areolar  tissue,  external  to  which,  in  the  larger  lymphatics,  is  a 
layer  of  circular  fibres. 

The  external^  or  areolar-fibrous  coat,  is  similar  to  that  of  the  blood-vessels.  It 
is  thin,  but  very  extensile  and  elastic,  composed  of  filaments  of  areolar  tissue,  inter- 
mixed with  some  muscular  fibres,  longitudinally  or  obliquely  disposed.    It  forms  a 
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protective  covering  to  the  other  coats,  and  serves  to  connect  the  vessel  with  the 
neighbouring  structures. 

The  lymphatics  are  supplied  by  nutrient  vessels,  which  are  distributed  to  their 
outer  and  middle  coats;  but  no  nerves  have  at  present  been  traced  into  them. 

The  lymphatics  are  very  generally  provided  with  valves,  which  assist  very 
materially  in  effecting  the  circulation  of  the  fluid  they  contain.  They  are  formed 
of  a  thin  layer  of  fibrous  tissue,  coated  on  both  surfaces  with  scaly  epithelium. 
Their  form  is  semilunar;  they  are  attached  by  their  convex  edge  to  the  sides  of  the 
vessel,  the  concave  edge  being  free,  and  directed  in  the  course  of  the  contained 
current.  Most  usually,  two  such  valves,  of  equal  size,  are  found  placed  opposite 
one  another;  but  occasionally  exceptions  occur,  especially  at  or  near  the  anasto- 
moses of  lymphatic  vessels.  Thus  one  valve  may  be  of  very  rudimentary  size, 
the  other  increased  in  proportion.  In  other  cases,  the  semilunar  flaps  have  been 
found  directed  transversely  across  the  vessel,  instead  of  obliquely,  so  as  to  impede  ^e 
circulation  in  both  directions,  but  not  to  completely  arrest  it  in  either;  or  the 
semilunar  flaps,  taking  the  same  direction,  have  been  united  on  one  side,  so  that 
they  formed,  by  their  union,  a  transverse  septum,  having  a  partial  transverse  slit; 
and  sometimes  the  flap  was  constituted  of  a  circular  fold,  attached  to  the  entire 
circumference  of  the  vessel,  and  having  in  its  centre  a  circular  or  elliptical  aper- 
ture, the  arrangements  of  the  flaps  being  similar  to  those  composing  the  ilio-csecal 
valve. 

The  valves  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than 
in  the  veins.  They  are  most  numerous  near  the  lymphatic  glands,  and  they  are 
found  more  frequently  in  the  lymphatics  of  the  neck  and  upper  extremity,  than  in 
the  lower.  The  wall  of  the  lymphatics,  inmiediately  above  the  point  of  attachment 
of  each  segment  of  a  valve,  is  expanded  into  a  pouch  or  sinus,  which  gives  to 
these  vessels,  when  distended,  the  knotted  or  beaded  appearance  which  they  pre- 
sent. Valves  are  wanting  in  the  vessels  composing  die  plexiform  net-work  in 
which  the  lymphatics  originate. 

There  is  no  satisfactory  evidence  to  prove  that  any  natural  communication  exists 
between  the  lymphatics  of  glandular  organs  and  their  ducts,  or  between  the  lym- 
phatics and  the  capillary  vessels. 

The  lirmphatic  or  absorbent  glands,  named  also  conglobate  glands,  are  small 
solid  glandular  bodies,  situated  in  the  course  of  the  lymphatic  and  lacteal  vessels. 
They  are  found  in  the  neck  and  on  the  external  parts  of  the  head;  in  the  upper 
extremity,  in  the  axilla  and  front  of  the  elbow;  in  the  lower  extremity,  in  the 
groin  and  popliteal  space.  In  the  abdomen,  they  are  found  in  large  numbers  in 
the  mesentery,  and  along  the  side  of  the  aorta,  vena  cava,  and  iliac  vessels;  and  in 
the  thorax,  in  the  anterior  and  posterior  mediastina.  They  are  somewhat  flattened, 
and  of  a  round  or  oval  form.  In  size,  they  vary  from  a  hemp-seed  to  an  almond, 
and  their  colour,  on  section,  is  of  a  pinkish  grey  tint,  excepting  the  bronchial  glands, 
which  in  the  adult  are  mottled  with  black.  The  lymphatic  and  lacteal  vesseb  pass 
through  these  bodies  in  their  passage  to  the  thoracic  and  lymphatic  ducts.  A 
lymphatic  or  lacteal,  previous  to  entering  a  gland,  divides  into  several  small 
branches,  which  are  named  inferent  or  afferent  vessels  (vasa  inferentia  or  aflerentia); 
and  those  which  emerge  from  it  are  called  efferent  vessels  (vasa  efferentia).  In 
structure  they  are  composed  of  a  superficial  or  cortical  spongy  substance  about  two 
or  three  lines  in  thickness,  containing  numerous  small  cavities  or  loculi,  filled  with 
a  whitish  pulpy  matter;  the  aflerent  vessels  pour  their  contents  into  these  loculi, 
which  communicate  by  minute  vessels  with  die  lymphatic  plexus  composing  the 
centre  or  medullary  portion  of  the  gland,  from  which  the  efferent  vessels  emerge. 
These  plexuses  of  lymphatic  vessels  are  intermixed  with  a  capillary  plexus,  and 
the  whole  enclosed  in  a  thin  fibro-areolar  capsule. 

Thoracic  Duct. 

The  thoracic  duct  (fig.  227)  conveys  the  great  mass  of  the  lymph  and  chyle 
into  the  blood.     It  is  the  common  trunk  of  all  the  lymphatic  vessels  of  the  body, 
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excepting  those  of  the  right  Bide  of  the  head,  neck,  and  thorax,  and  right  npper 
extremity,  the  right  lung,  right  side  of  the  heart,  and  the  convex  surface  of 
the  liver.  It  varies  from  eighteen  to  twenty  inches  in  length  in  the  adult,  and 
extends  from  the  second  lum- 
bar vertebra  to  the  root  of  "7— The  Thoracic  and  Right  Lymphatio  Ducts, 
the  nech.  It  conunences  in 
the  abdomen  by  a  triangular 
dilatation,  the  receptaculum 
chyli  (reaervoir  or  cistern  of  t 
Pecquet),  which  is  situated 
apon  the  front  of  the  body  of 
the  second  lumbar  vertebra, 
to  the  right  side  and  behind 
the  aorta,  by  the  side  of  the 
right  cruB  of  the  Diaphr^m. 
It  aecends  into  the  thoi-ax 
through  the  aortic  opening 
in  the  Diaphragm,  and  is 
placed  in  the  posterior  medias- 
tinum in  front  of  the  vertebral 
column,  lying  between  the 
aorta  and  vena  azygos.  Op- 
posite the  fourth  dorsal  ver- 
tebra it  inclines  towards  the 
left  side  and  ascends  behind 
the  arch  of  the  aorU,  on  the 
left  aide  of  the  oesophagua, 
and  behind  the  first  portion 
of  the  left  subclavian  artery, 
to  the  upper  orifice  of  the 
thorax.  Opposite  the  upper 
border  of  the  seventh  cervical 
vertebra  it  curves  down- 
wards above  the  subclavian 
artery,  and  in  front  of  the 
Scalenus  muscle,  so  as  to  form 
ma  arch;  and  terminates  near 
the  angle  of  junction  of  the 
left  internal  jugular  and  sub- 
clavian veins.  The  thoracic 
duct,  at  its  commencement,  is 
about  equal  in  size  to  the  dia< 
meter  of  a  goose-quill,  dimi- 
nishes considerably  in  its 
calibre  in  the  middle  of  the 
thorax,  and  is  again  dilated 
jast  before  its  termination. 
It  is  generally  flezuous  in  its 
course,  and  constricted  at  in- 
tervals so  as  to  present  a 
varicoae  appearance.  The 
thoracic  duct  not  unfrequently 
divides  in  the  middle  of  its 
course  into  two  branches  of  unequal  size  whict; 
branches  which  form  a  plexiform  interlacement 
its  upper  part,  into  two  branches,  the  left  te: 
the    right   opening    into    the  left  subclavian  vei 
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lymphatic  duct.  The  thoracic  duct  has  numerous  valves  throughout  its  whole 
course,  but  thej  are  more  numerous  in  the  upper  than  in  the  lower  part;  at  its 
termination  it  is  provided  with  a  pair  of  valves,  the  free  borders  of  which  are 
turned  towards  the  vein,  so  as  to  prevent  the  regurgitation  of  venous  blood  into 
the  duct.  « 

Branches,  The  thoracic  duct  at  its  commencement  receives  four  or  five  large 
trunks  from  the  abdominal  lymphatic  glands,  and  also  the  trunk  of  the  lacteid 
vessels.  Within  the  thorax,  it  is  joined  by  the  lymphatic  vessels  from  the  left 
half  of  the  wall  of  the  thoracic  cavity;  and  the  lymphatics  from  the  sternal  and 
intercostal  glands,  those  of  the  left  lung,  left;  side  of  the  heart,  trachea,  and  oeso- 
phagus; and  just  before  its  termination,  receives  the  lymphatics  of  the  left  side  of 
the  head  and  neck,  and  left  upper  extremity. 

The  Right  Lymphatic  Duct  is  a  short  trunk,  about  an  inch  in  length,  and  a 
line  or  ^  line  and  a  half  in  diameter,  which  receives  the  lymph  from  the  right  side 
of  the  head  and  neck,  the  right  upper  extremity,  and  right  side  of  the  thorax; 
and  terminates  at  the  angle  of  union  of  the  right  subclavian  and  right  internal 
jugular  veins.  Its  orifice  is  guarded  by  two  semilunar  valves,  which  prevent  the 
entrance  of  blood  from  the  veins. 

Branches.  In  addition  to  those  already  mentioned,  it  receives  the  lymphatics  of 
the  right  lung  and  right  side  of  the  heart,  and  some  from  the  convex  surface  of 
the  liver. 

Lymphatics  op  the  Head,  Face,  and  Neck. 

The  Superficial  Lymphatic  Glands  of  the  Head  (fig.  228)  are  of  small  sice,  few 
in  number,  and  confined  to  its  posterior  region.  They  are  the  occipital^  placed  at  the 
back  of  the  head  along  the  attachment  of  the  Occipito-frontalis;  and  the  posterior 
auricular^  near  the  upper  end  of  the  Stemo-mastoid.  These  glands  become  con- 
siderably enlarged  in  cutaneous  afiections  and  other  diseases  of  the  scalp.  In  the 
face,  the  superficial  lymphatic  glands  are  more  numerous:  they  are  the  parotid, 
some  of  which  are  superficial  and  others  deeply  placed  in  its  substance;  the  zygo- 
matic, situated  under  the  zygoma;  the  buccal,  on  the  surface  of  the  buccinator 
muscle;  and  the  submaxillary,  the  largest,  beneath  the  body  of  the  lower  jaw. 

The  Superficial  Lymphatics  of  the  Head  are  divided  into  an  anterior  and  a 
posterior  set,  which  follow  the  course  of  the  temporal  and  occipital  vessels.  The 
temporal  set  accompany  the  temporal  artery  in  front  of  the  ear,  to  the  parotid 
lymphatic  glands,  from  which  they  proceed  to  the  lymphatic  glands  of  the  neck. 
The  occipital  set  follow  the  course  of  the  occipital  artery,  descend  to  the  occipital 
and  posterior  auricular  lymphatic  glands,  and  from  thence  join  the  cervical  glands. 

The  Superficial  Lymphatics  of  the  Face  are  more  numerous  than  those  of  the 
head.  They  commence  over  its  entire  surface,  those  from  the  frontal  region  accom- 
panying the  frontal  vessels;  they  then  pass  obliquely  across  the  face,  accompanying 
the  facial  vein,  pass  through  the  buccal  glands  on  the  surface  of  the  Buccinator 
muscle,  and  join  the  submaxillary  lymphatic  glands.  These  glands  receive  the 
lymphatic  vessels  from  the  lips,  and  are  often  found  enlarged  in  cases  of  malignant 
disease  of  this  part. 

The  Deep  Lymphatics  of  the  Face  are  derived  from  the  pituitary  mem- 
brane of  the  nose,  the  mucous  membrane  of  the  mouth  and  pharynx,  and  the 
contents  of  the  temporal  and  orbital  fossae;  they  accompany  the  branches  of  the 
internal  maxillary  artery,  and  terminate  in  the  deep  parotid  and  cervical  lymphatic 
glands. 

The  Deep  Lymphatics  of  the  Cranium  consist  of  two  sets,  the  menin- 
geal and  cerebral.  The  meningeal  lymphatics  accompany  the  meningeal  vessels, 
escape  through  foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  lym- 
phatic glands.  The  cerebral  lymphatics  are  described  by  Folunann  as  being 
situated  between  the  arachnoid  and  pia  mater,  as  well  as  in  the  choroid  plexuses 
of  the  lateral  ventricles;  they  accompany  the  trunks  of  the  carotid  and  vertebral 
arteries,  and  probably  pass  through  foramina  at  the  base  of  the  skull,  to  terminate 
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in  tbe  deep  cervical  glands.  They  have  not  at  present  been  demonstrated  in  the 
dura  mater,  or  in  the  substance  of  the  brain. 

The  Lympkatie  Glandi  0/  the  Neck  are  divided  into  two  sets,  superficial  and 
deep. 

The  tuperfieial  cervical  fftandg  are  placed  in  the  course  of  the  external  jugular 
vein,  between  the  Platysma  and  Slerno-mastoid.  The;  are  most  numerous  at  the 
root  of  the  neck,  in  the  triangular  interval  between  the  clavicle,  the  Stenio-mas- 
toid,  and  the  Trapezius,  where  they  are  continuous  with  the  axillary  glands.  A 
few  small  glands  are  also  found  oa  the  front  and  sides  of  the  larynx. 

iig,— The  Superficial  Lymphatics  and  Glands  of  the  Head,  Face,  and  Neck. 


The  deep  cervical  plandi  (fig.  229)  are  numerous  and  of  large  size;  they  form 
an  uninterrupted  chain  along  the  sheath  of  the  carotid  artery  and  internal  jugular 
vein,  lying  by  the  side  of  the  pharynx,  oesoph^us,  and  trachea,  and  extending 
&om  the  base  of  the  skull  to  the  thorax,  where  they  communicate  with  the  lym- 
phatic glands  in  this  cavity. 

The  Superjieial  and  Deep  Cervical  Lymphatict  are  a  continuation  of  those 
already  described  on  the  cranium  and  face.  After  traversing  tfae  glands  in  those 
regions,  they  pass  through  the  chain  of  glands  which  lie  along  the  sheath  of 
the  carotid  vessels,  being  joined  by  the  lymphatics  from  the  pharynx,  (Bsopha- 
gus,  larynx,  trachea,  and  thyroid  gland.  At  the  lower  part  of  the  neck,  after 
receiving  some  lymphatics  from  the  thorax,  they  unite  into  a  single  trunk,  which 
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terminates  on  the  left  side,  in  the  thoracic  duct;  on  the  right  side,  in  the  right 
lymphatic  duct. 

119. — The  Deep  Lymphatics  and  Glands  of  the  Neck  and  Thorai. 


LrMPHATICS    OF   THE   UprER   EXTREUITT. 

The  Lymphatic  Glandi  of  the  upper  extremity  (Gg.  230)  may  t>e  subdivided  into 
two  sets,  superficial  and  deep. 

The  tuptrfieial  lymphatic  gland*  are  few,  and  of  small  ske.  There  are  occa- 
sionally two  or  three  in  front  of  the  elbow,  and  one  or  two  above  the  internal 
condyle  of  the  humerus,  near  the  basilic  vein. 

The  deep  lymphatic  glandt  are  also  few  in  number.  In  the  fore-ann  a  few 
smaU  ones  are  occasionally  found  in  the  course  of  the  radial  and  ulnar  vesoels; 
and  in  the  arm,  there  is  a  chain  of  small  glands  along  the  inner  side  of  the  brachial 
artery. 

The  Axillary  Glandt  are  of  large  size,  and  usually  ten  or  twelve  in  number. 
A  chain  of  these  glands  surrounds  the  axillary  vessels  imbedded  in  a  qnaotity  of 
loose  areolar  tissue ;  they  receive  the  lymphatic  vessels  from  die  arm:  others  are 
dispersed  in  the  areolar  tissue  of  the  axilla:  the  remainder  are  arranged  in  two 
series,  a  small  chain  running  along  the  lower  Imrder  of  the  Pectoralis  major,  aa 
far  as  the  mammary  gland,  receiving  the  lymphatics  from  the  front  of  the  chest 
and  mamma;  and  others  are  placed  along  the  lower  margin  of  the  posterior  wall 
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of  the  axilla,  which  receive  the  IfinphaticB  from  the  integument  of  the  back. 
Two  or  three  eubclavian  lymphatic  glanda  are  placed  immediatelj  beneath  the 
clavicle;  it  is  through  these  that  the  axillarj  and  deep  cervical  glands  communi- 
cate with  each  other.  One  is  figured  by  Mascagni  near  the  umbilicus.  In 
malignant  diseases,  tumours  of  other  affections  implicating  the  upper  part  of  the 
back  and  shoulder,  the  front  of  the  chest  and  mamma,  the  npper  part  of  the  front 
and  side  of  the  abdomen,  or  the  hand,  fore-arm,  and  arm,  these  glands  are  usually 
found  enlarged. 

ijo.— The  Superficial  Lymphatics  and  Glands  of  the  Upper  Extremity. 


The  Superfitial  Lymphatiea  of  the  upper  extremity  arise  from  the  skin  of  the 
hand,  and  run  along  the  sides  of  the  fingers  chiefly  on  the  dorsal  surface  of  the 
hand;  they  then  pass  np  the  fore-arm,  and  subdivide  into  two  sets,  which  take 
the  course  of  the  subcutaneous  veins.  Those  from  the  inner  border  of  the  hand 
accompany  the  ulnar  veins  along  the  inner  side  of  the  fore-arm  to  the  bend  of 
the  elbow,  where  they  join  with  some  lymphatics  from  the  outer  side  of  the  fore- 
arm,  follow  the  course  of  the  basilic  vein,  communicate  with  the  glands  imme- 
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—The  SmwrEoul  LrmplutiaB  and     diately  kbore  tbe  elbow,  Mid  tenniiute 
GkDd- of  the  Lower  Eitremity.  ^  ^^  iiUlary  gLuidB,  joining  with  the 

deep  lymphatics.  The  superficial  lym- 
phatics fkim  the  cater  and  back  part  of 
the  hand  accompany  tJie  radial  veins  to 
the  bend  of  the  elbow,  being  leas  onme* 
rous  than  tlie  preceding.  Here  the  greater 
number  join  the  basilic  group;  tlie  rest 
ascend  with  the  cephalic  vein  on  the  onter 
side  of  the  arm,  some  crossing  obliquely 
the  upper  part  of  the  Biceps  to  terminate 
in  the  axillary  glands,  whilst  one  or  two 
accompany  the  cephalic  vein  in  the  cel- 
lular interval  between  the  Pectoralb  ma- 
jor and  Deltoid,  and  enter  the  subcUvian 
lymphatic  glands. 

The  Deep  Lymphatics  of  the  upper 
extremity  accompany  the  deep  blood-vee- 
selfl.  In  the  fore-ann  they  consist  of 
three  sets,  Gorresponding  with  the  radial, 
ulnar,  and  interosseous  arteries;  they 
pass  through  the  glands  occasiooally 
found  in  the  course  of  these  vessel^  and 
commiuiicate  at  intervals  with  the  super- 
ficial lymphatics.  In  their  ascent  up- 
wards, some  of  them  pass  through  the 
glands  which  lie  upon  the  brachial  artery; 
they  then  enter  the  axillary  and  subcla- 
vian glands,  and  at  the  root  of  the  neck 
terminate,  on  tbe  left  side  in  the  thoracic 
duct,  and  on  the  right  side  in  the  right 
lymphatic  duct. 

Ltkphatics  or  tbk  Loweb  Extre- 

MITT. 

The  Ltfmphatie  Glandt  of  the  lower 
extremity  may  be  subdivided  into  two 
seta,  superficial  and  deep. 

The  luperjieial  lymphatic  glandt 
of  the  lower  extremi^  are  confined  to 
the  inguinal  region. 

The  superficial  inguinal  glands, 
placed  immediately  beneath  the  integu- 
ment, are  of  lai^  size,  and  vary  &om 
eight  to  ten  in  number.  They  are  divi- 
sible into  two  groups;  an  upper,  dis- 
posed irregularly  along  Poupart's  liga- 
ment, receiving  the  lymphatic  vessels 
from  the  integument  of  the  scrotum, 
penis,  parietes  of  the  abdomen,  peri- 
neum, and  gluteal  regions;  and  an 
inferior  group,  which  aurronnd  the  sa- 
phenous opening  in  the  fascia  lata,  a 
few  being  sometimes  continued  along 
the  saphena  vein  to  a  variable  es1«nL 
These  receive  the  superficial  lymphatic 
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vessels  from  the  lower  extremity.  These  glands  frequently  become  enlarged  in 
diseases  implicating  the  parts  from  which  their  efferent  lymphatics  originate. 
Thus,  in  malignant  or  syphilitic  affections  of  the  prepuce  and  penis,  the  labia 
majora  in  the  female,  in  cancer  scroti,  in  abscess  in  the  perinasum,  or  in  any  other 
disease  affecting  the  integument  and  superficial  structures  in  these  parts,  or  the 
sub-umbilical  part  of  the  abdomen  or  gluteal  region,  the  upper  chain  of  glands  is 
almost  invariably  enlarged,  the  lower  chain  being  implicated  in  diseases  afiecting 
the  lower  limb. 

The  Deep  Lymphatic  Glands  are  the  anterior  tibial,  popliteal,  deep  inguinal, 
gluteal,  and  ischiatic. 

The  Anterior  Tibial  Gland  is  not  constant  in  its  existence.  It  is  generally 
found  by  the  side  of  the  anterior  tibial  artery,  upon  the  interosseous  membrane  at 
the  upper  part  of  the  leg.     Occasionally  two  glands  are  found  in  this  situation. 

The  Deep  Popliteal  Glands^  four  or  five  in  number,  are  of  small  size;  they 
surround  the  popliteal  vessels,  imbedded  in  the  cellular  tissue  and  fat  of  the  popli- 
teal space. 

The  Deep  Inguinal  Glands  are  placed  beneath  the  deep  fascia  around  the 
femoral  artery  and  vein.  They  are  of  small  size,  and  communicate  with  the 
superficial  inguinal  glands  through  the  saphenous  opening. 

The  Gluteal  and  Ischiatic  Glands  are  placed,  the  former  above,  the  latter 
below  the  Pyriformis  muscle,  resting  on  their  corresponding  vessels  as  they  pass 
out  of  the  great  sacro-sciatic  foramen. 

The  Lymphatics  of  the  lower  extremity,  like  the  veins,  may  be  divided  into 
two  sets,  superficial  and  deep. 

The  Superficial  Lymphatics  are  placed  between  the  integument  and  superficial 
fascia,  and  are  divisible  into  two  groups,  an  internal  group,  which  follow  the 
course  of  the  internal  saphena  vein,  and  an  external  group,  which  accompany  the 
external  saphena. 

The  internal  groupy  the  largest,  commence  on  the  inner  side  and  dorsum  of  the 
foot;  they  pass,  some  in  front  and  some  behind  the  inner  ankle,  ascend  the  leg 
with  the  internal  saphenous  vein,  pass  with  it  behind  the  inner  condyle  of  the 
femur,  and  accompany  it  to  the  groin,  where  they  terminate  in  the  group  of 
inguinal  glands  which  surround  the  saphenous  opening.  Some  of  the  efierent 
vessels  from  these  glands  pierce  the  cribriform  fascia  and  sheath  of  the  femoral 
vessels,  and  terminate  in  a  lymphatic  gland  contained  in  the  femoral  canal,  thus 
establishing  a  communication  between  the  lymphatics  of  the  lower  extremity  and 
those  of  the  trunk;  others  pierce  the  fascia  lata,  and  join  the  deep  inguinal 
glands. 

The  external  group  arise  from  the  outer  side  of  the  foot,  ascend  in  front  of  the 
anterior  region  of  the  leg,  and  just  below  the  knee  cross  the  tibia  from  without 
inwards,  to  join  the  lymphatics  on  the  inner  side  of  the  thigh.  Others  commence 
on  the  outer  side  of  the  foot,  pass  behind  the  outer  malleolus,  and  accompany 
the  external  saphenous  vein  along  the  back  of  the  leg,  where  they  enter  the 
popliteal  glands. 

The  Deep  Lymphatics  of  the  lower  extremity  are  few  in  number,  and  accom- 
pany the  deep  blood-vessels.  In  the  leg  they  consist  of  three  sets,  the  anterior 
tibial,  peroneal,  and  posterior  tibial,  which  accompany  the  corresponding  vessels, 
being  two  or  three  in  number  to  each:  they  ascend  with  the  blood-vessels,  and 
enter  the  lymphatic  glands  in  the  popliteal  space:  the  efierent  vessels  from  these 
glands  accompany  the  femoral  vein,  and  join  the  deep  inguinal  glands;  from' these 
the  vessels  pass  beneath  Poupart's  ligament,  and  conmiunicate  with  the  chain  of 
glands  surrounding  the  external  iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course  of  the 
blood-vessels,  and  join  the  gluteal  and  ischiatic  glands  at  the  great  sacro-sciatic 
forunen. 

F    F 
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iiicRte  with  th''  lumbar  gland)'. 
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The  Sticral  Glands  occupy  the  sides  of  the  anterior  surface  of  the  sacrum,  son^e 
being  situated  in  the  folds  of  the  meso-rectum.  These  and  the  internal  iliac  glands 
become  greatly  enlarged  in  malignant  disease  of  the  bladder,  rectum,  or  uterus. 

The  Lumbar  Glands  are  very  numerous;  they  are  situated  on  the  front  of 
the  lumbar  vertebrsB,  surrounding  the  common  iliac  vessels,  the  aorta,  and  vena 
cava;  they  receive  the  lymphatic  vessels  from  the  lower  extremities  and  pelvis,  as 
well  as  from  the  testes  and  some  of  the  abdominal  viscera:  the  efferent  vessels 
from  these  glands  unite  into  a  few  large  trunks,  which,  with  the  lacteals,  form  the 
commencement  of  the  thoracic  duct.  In  some  cases  of  malignant  disease,  these 
glands  become  enormously  enlarged,  completely  surrounding  the  aorta  and  vena 
cava,  and  occasionally  greatly  contracting  the  calibre  of  these  vessels.  In  all 
cases  of  malignant  disease  of  the  testis,  and  in  malignant  disease  of  the  lower 
limb,  before  any  operation  is  attempted,  careful  examination  of  the  abdomen 
should  be  made  in  order  to  ascertain  if  any  enlargement  exists,  and  if  any  should 
be  detected,  all  operative  measures  are  fruitless. 

The  Lymphatics  of  the  Pelvis  and  Abdomen  may  be  divided  into  two  sets, 
superficial  and  deep. 

The  Superficial  Lymphatics  of  the  walls  of  the  abdomen  and  pelvis  follow  the 
course  of  the  superficial  blood-vessels.  Those  derived  from  the  integument  of 
the  lower  part  of  the  abdomen  below  the  umbilicus,  follow  the  course  of  the 
superficial  epigastric  vessels,  and  converge  to  the  superior  group  of  the  superficial 
inguinal  glands,  the  deep  set  accompany  the  deep  epigastric  vessels,  and  com- 
municate with  the  external  iliac  glands.  The  superficial  lymphatics  from  the 
sides  and  lumbar  part  of  the  abdominal  wall  wind  round  the  crest  of  the  ilium, 
accompanying  the  superficial  circumflex  iliac  vessels,  to  join  the  superior  group  of 
the  superficial  inguinal  glands;  the  greater  number,  however,  accompany  the  ilio- 
lumbar and  lumbar  vessels  backwards  to  join  the  lumbar  glands. 

The  Superficial  Lymphatics  of  the  Gluteal  Region  turn  horizontally  round  the 
outer  side  of  the  nates,  and  join  the  superficial  inguinal  glands. 

The  Superficial  Lymphatics  of  the.  Scrotum  and  Perifueum  follow  the  course  of 
the  external  pudie  vessels,  and  terminate  in  the  superficial  inguinal  glands. 

The  Superficial  Lymphatics  of  the  Penis  occupy  the  sides  and  dorsum  of  the 
organ,  the  latter  receiving  the  lymphatics  from  the  skin  covering  the  glans  penis; 
they  all  converge  to  the  superior  group  of  the  superficial  inguinal  glands.  The 
deep  lymphatic  vessels  of  the  penis  follow  the  course  of  the  internal  pudic  vessels, 
and  join  the  internal  iliac  glands. 

In  the  female,  the  lymphatic  vessels  of  the  mucous  membrane  of  the  labia, 
nymphae,  and  clitoris,  terminate  in  the  superior  group  of  the  inguinal  lymphatic 
glands. 

The  Deep  LympheUies  of  the  Pelvis  and  Abdomen  take  the  course  of  the  prin- 
cipal blood-vessels.  Those  of  the  parietes  of  the  pelvis,  which  accompany  the 
gluteal,  ischiatic,  and  obturator  vessels,  follow  the  course  of  the  internal  iliac 
artery,  and  ultimately  join  the  lumbar  lymphatics. 

The  efierent  vessels  from  the  inguinal  glands  enter  the  pelvis  beneath  Poupart's 
ligament,  where  they  lie  in  close  relation  with  the  femoral  vein;  they  then  pass 
through  the  chain  of  glands  surrounding  the  external  iliac  vessels,  and  finally 
terminate  in  the  lumbar  glands.  They  receive  the  deep  epigastric,  circumflex 
ilii,  and  ilio-lumbar  lymphatics. 

The  Lymphatics  of  the  Bladder  arise  from  the  entire  surface  of  the  organ ;  the 
greater  number  run  beneath  the  peritoneum  on  its  posterior  surface,  and,  after 
passing  through  the  lymphatic  glands  in  this  situation,  join  with  those  from  the 
prostate  and  vesiculae  sominales,  and  enter  the  internal  iliac  glands. 

The  Lymphatics  of  the  Rectum  are  of  large  size;  after  passing  through  some 
small  glands  that  lie  upon  its  outer  wall  and  in  the  meso-recturo,  they  pass  to  the 
sacral  or  lumbar  glands. 

The  Lymphatics  of  the  Uterus  consist  of  two  sets,  superficial  and  deep;  the 
former  being  placed  beneath  the  peritoneum,  the  latter  in  the  substance  of  the 
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organ.  The  iTmphatics  of  the  cervix  uteri,  together  with  those  from  the 
vagina^  enter  the  internal  iliac  and  sacral  glands;  those  from  the  body  and  fimdas 
of  the  uterus  pass  outwards  in  the  broad  ligaments,  and  being  joined  bj  the  lym- 
phatics from  the  ovaries,  broad  ligaments,  and  Fallopian  tubes,  ascend  with  the 
ovarian  vessels  to  open  into  the  lumbar  glands.  In  the  unimpregnated  uterus 
they  are  small,  but  during  gestation  they  become  very  greatly  enlarged. 

The  Lymphatics  of  the  Testicle  consist  of  two  sets,  superficial  and  deep; 
the  former  commence  on  the  surface  of  the  tunica  vaginalis,  the  latter  in  the 
epididymis  and  body  of  the  gland.  They  form  several  large  trunks,  which 
ascend  with  the  spermatic  cord,  and  accompanying  the  spermatic  vessels  into  the 
abdomen,  open  into  the  lumbar  glands;  hence  the  enlargement  of  these  glands  in 
malignant  disease  of  this  organ. 

The  Lymphatics  of  the  Kidney  arise  on  the  surface,  and  also  in  the  interior  of 
the  organ;  they  unite  together  at  the  hilus,  and  after  receiving  the  lymphatic 
vessels  from  the  ureters  and  supra-renal  capsules,  open  into  the  lumbar  glands. 

The  Lymphatics  of  the  Liver  are  divisible  into  two  sets,  superficial  and  deep. 
The  former  arise  in  the  sub-peritoneal  areolar  tissue  over  the  entire  surface  of  the 
Organ.  Those  on  the  convex  surface  may  be  divided  into  four  groups:  i.  Those 
which  pass  from  behind  forwards,  consisting  of  three  or  four  trunks,  which 
ascend  in  the  longitudinal  ligament,  and  unite  to  form  a  single  trunk,  which  passes 
up  between  the  fibres  of  the  Diaphragm,  behind  the  ensiform  cartilage,  to  enter 
the  anterior  mediastinal  glands,  and  finally  ascend  to  the  root  of  the  neck,  to 
terminate  in  the  right  lymphatic  duct.  2.  Another  group,  which  also  incline 
from  behind  forwards,  are  reflected  over  the  anterior  margin  of  the  liver  to  its 
concave  surface,  and  from  thence  pass  along  the  longitudinal  fissure  to  the  glands 
in  the  gastro-hepatic  omentum.  3.  A  third  group  incline  outwards  to  the  right 
lateral  ligament,  and  uniting  into  one  or  two  large  trunks,  pierce  the  Diaphragm, 
and  run  along  its  upper  surface  to  enter  the  anterior  mediastinal  glands;  or,  in- 
stead of  entering  the  thorax,  turn  inwards  across  the  cms  of  the  Diaphragm, 
and  open  into  the  commencement  of  the  thoracic  duct.  4.  The  fourth  group  in- 
cline outwards  from  the  surface  of  the  left  lobe  of  the  liver  to  the  left  lateral 
ligament,  pierce  the  Diaphragm,  and  passing  forwards,  terminate  in  the  glands  in 
the  anterior  mediastinum. 

The  Superficial  Lymphatics  on  the  under  surface  of  the  Liver  may  be  divided 
into  three  sets:  i.  Those  on  the  right  side  of  the  gall-bladder  enter  the  lumbar 
glands.  2.  Those  surrounding  the  gall-bladder  form  a  remarkable  plexus,  which 
accompanies  the  hepatic  vessels,  and  open  into  the  glands  in  the  gastro-hepatic 
omentum.  3.  Those  on  the  left  of  the  gall-bladder  pass  to  the  oesophageal 
glands,  and  to  those  placed  along  the  lesser  curvature  of  the  stomach. 

The  Deep  Lymphatics  accompany  the  branches  of  the  portal  vein  and  the 
hepatic  artery  and  duct  through  the  substance  of  the  gland;  passing  out  at  the 
transverse  fisstire,  they  enter  the  lymphatic  glands  along  the  lesser  curvature  of 
the  stomach  and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  pre- 
vious to  its  termination  in  the  thoracic  duct« 

The  Lymphatic  Glands  of  the  Stomach  are  of  small  size;  they  are  placed 
along  the  lesser  and  greater  curvatures,  some  within  the  gastro-splenic  omentum, 
whilst  others  surround  its  cardiac  and  pyloric  orifices. 

The  Lymphatics  of  the  Stomach  consist  of  two  sets,  superficial  and  deep;  the 
former  originating  in  the  subserous,  and  the  latter  in  the  submucous  coats.  They 
follow  the  course  of  the  blood-vessels,  and  may  consequently  be  arranged  into 
three  groups.  The^^r^/^roifp  accompany  the  coronary  vessels  along  the  lesser 
curvature,  receiving  branches  from  both  surfaces  of  the  organ,  and  pass  to  the 
glands  around  the  pylorus.  The  second  group  pass  from  the  great  end  of  the 
stomach,  accompany  the  vasa  brevia,  and  enter  the  splenic  lymphatic  glands. 
The  third  group  run  along  the  greater  curvature  with  the  right  gastro-epiploie 
vessels,  and  tei-minate  at  the  root  of  the  mesentery  in  one  of  the  principal  lacteal 
vessels. 
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The  Lymphatic  Glands  of  the  Spleen  occupy  the  hllus.  Its  lymphaiks  vessels 
consist  of  two  sets,  superficial  and  deep;  the  former  being  placed  beneath  its  peri- 
toneal covering,  the  latter  in  the  substance  of  the  organ:  they  accompany  the 
blood-vessels,  passing  through  a  series  of  small  glands,  and  after  receiving  those 
derived  from  the  pancreas,  ultimately  pass  into  the  thoracic  duct. 

The  Lymphatic  System  op  the  Intestines. 

The  Lymphatic  Glands  of  the  Small  Intestines  are  placed  between  the  layers 
of  the  mesentery,  occupying  the  meshes  formed  by  the  superior  mesenteric  vessels, 
and  hence  called  mesenteric  glands.  They  vary  in  number  from  a  hundred  and 
thirty  to  about  a  hundred  and  fifty,  and  are  about  the  size  of  an  almond.  These 
glands  are  most  numerous,  and  largest,  superiorly  near  the  duodenum,  and  infe- 
riorly  opposite  the  termination  of  the  ileum  in  the  colon.  This  latter  group 
becomes  greatly  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  accom- 
panied with  ulceration  of  the  intestines. 

The  Lymphatic  Glands  of  the  Large  Intestine  are  much  less  numerous  than 
the  mesenteric  glands;  they  are  situated  along  the  vascular  arches  formed  by  the 
arteries  previous  to  their  distribution,  and  even  sometimes  upon  the  intestine  itself. 
They  are  fewest  in  number  along  the  transverse  colon,  where  they  form  an  unin- 
terrupted chain  with  the  mesenteric  glands. 

The  Lymphatics  of  the  Small  Intestine  are  called  lacteals,  from  the 
milk-white  fluid  they  usually  contain:  they  consist  of  two  sets,  superficial  and 
deep;  the  former  lie  beneath  the  peritoneal  coat,  taking  a  longitudinal  course 
along  the  outer  side  of  the  intestine;  the  latter  occupy  the  submucous  tissue,  and 
course  transversely  round  the  intestine,  accompanied  by  the  branches  of  the 
mesenteric  vessels:  they  pass  between  the  layers  of  the  mesentery,  enter  the 
mesenteric  glands,  and  finally  unite  to  form  two  or  three,  large  trunks,  which 
terminate  in  the  thoracic  duct. 

The  Lymphatics  of  the  Great  Intestine  consist  of  two  sets:  those  of  the  coecum, 
ascending  and  transverse  colon,  which,  after  passing  through  their  proper  glands, 
enter  the  mesenteric  glands;  and  those  of  the  descending  colon  and  rectum,  which 
pass  to  the  lumbar  glands. 

The  Lymphatics  of  the  Thoeax. 

The  Deep  Lymphatic  Glands  of  the  Thorax  are  the  intercostal,  internal  mam- 
mary, anterior  mediastinal,  and  posterior  mediastinal. 

The  Intercostal  Glands  are  small,  irregular  in  number,  and  situated  on  each 
side  of  the  spine,  near  the  costo-vertebral  articulations,  some  being  placed  be- 
tween the  two  planes  of  intercostal  muscles. 

The  Internal  Mammary  Glands  are  placed  at  the  anterior  extremity  of  each 
intercostal  space,  by  the  side  of  the  internal  mammary  vessels. 

The  Anterior  Mediastinal  Glands  are  placed  in  the  loose  areolar  tissue  of  the 
anterior  mediastinum,  some  lying  upon  the  Diaphragm  in  front  of  the  pericardium, 
and  others  around  the  great  vessels  at  the  base  of  the  heart. 

The  Posterior  Mediastinal  Glands  are  situated  in  the  areolar  tissue  in  the 
posterior  mediastinum,  forming  a  continuous  chain  by  the  side  of  the  aorta  and 
cesophagus;  they  communicate  on  each  side  with  the  intercostal,  below  with  the 
lumbar  glands,  and  above  with  the  deep  cervical. 

The  Superficial  Lymphatics  of  the  front  of  the  Thorax  run  across  the  great 
Pectoral  muscle,  and  those  on  the  back  part  of  this  cavity  lie  upon  the  Trapezius 
and  Latissimus  dorsi;  they  all  converge  to  the  axillary  glands.  The  lymphatics 
from  the  mamma  run  along  the  lower  border  of  the  Pectoralis  major,  through  a 
chain  of  small  lymphatic  glands,  and  communicate  with  the  axillary  glands. 

The  Deep  Lymphatics  of  the  Thorax  are  the  intercostal,  internal  mammary, 
and  diaphragmatic. 

The  Intercostal  Lymphatics  follow  the  course  of  the  intercostal  vessels,  receiving 
lymphatics  from  the  Intercostal  muscles  and  pleura;  they  pass  backwards  to  the 
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spine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and  spinal 
canal.  After  traversing  the  intercostal  glands,  thej  incline  down  the  spine,  and 
terminate  in  the  thoracic  duct. 

The  Internal  Mammary  Lymphatics  follow  the  course  of  the  internal  mam- 
mary vessels:  they  commence  in  the  muscles  of  the  abdomen  above  the  umbillcns, 
communicating  with  the  epigastric  lymphatics,  ascend  between  the  fibres  of  the 
Diaphragm  at  its  attachment  to  the  ensiform  appendix,  and  in  their  course  behind 
the  costal  cartilages  are  joined  by  the  intercostal  lymphatics,  terminating  on  the 
right  side  in  the  right  lymphatic  duct,  on  the  left  side  in  tlie  thoracic  duct. 

The  Lymphatics  of  the  Diaphragm  follow  the  course  of  their  corresponding 
vessels,  and  terminate,  some  in  front  in  the  inferior  mediastinal  and  internal  mam- 
mary glands,  some  behind  in  the  intercostal  and  hepatic  lymphatics. 

The  Bronchial  Glands  are  situated  around  the  bifurcation  of  the  trachea  and 
roots  of  the  lungs.  They  are  ten  or  twelve  in  number,  the  largest  being  placed 
opposite  the  bifurcation  of  the  trachea,  the  smallest  around  the  bronchi  and  their 
primary  divisions  for  some  little  distance  within  the  substance  of  the  lungs.  In 
infancy,  they  present  the  same  appearance  as  lymphatic  glands  in  other  situations, 
in  the  adult  they  assume  a  brownish  tinge,  and  in  old  age  a  deep  black  colour. 
Occasionally  they  become  sufficiently  enlarged  to  compress  and  narrow  the  canal 
of  the  bronchi;  and  they  are  often  the  seat  of  tubercle  or  deposits  of  phosphate 
of  lime. 

The  Lymphatics  of  the  Lung  consist  of  two  sets,  superficial  and  deep:  the 
former  are  placed  beneath  the  pleura,  forming  a  minute  plexus,  which  covers  the 
outer  surface  of  the  lung;  the  latter  accompany  the  blood-vessels,  and  run  along 
the  bronchi:  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glands. 
The  efiTerent  vessels  from  these  glands,  two  or  three  in  number,  ascend  upon  the 
trachea  to  the  root  of  the  neck,  traverse  the  tracheal  and  oesophageal  glands,  imd 
terminate  on  the  left  side  in  the  thoracic  duct,  on  the  right  side  in  the  right 
lymphatic  duct. 

The  Cardiac  Lymphatics  consist  of  two  sets,  superficial  and  deep;  the  former 
arise  in  the  subserous  areolar  tissue  of  the  surface,  and  the  latter  beneath  the 
internal  lining  membrane  of  the  heart.  They  follow  the  course  of  the  coronary 
vessels;  those  of  the  right  side  unite  into  a  trunk  at  the  root  of  the  aorta,  which, 
ascending  across  the  arch  of  that  vessel,  passes  backwards  to  the  trachea,  upon 
which  it  ascends,  to  terminate  at  the  root  of  the  neck  in  the  right  lymphatic 
duct.  Those  of  the  left  side  unite  into  a  single  vessel  at  the  base  of  the  organ, 
which  passing  along  the  pulmonary  artery,  and  traversing  some  glands  at  the  root 
of  the  aorta,  ascends  on  the  trachea  to  terminate  in  the  thoracic  duct. 

The  Thymic  Lymphatics  arise  from  the  spinal  surface  of  the  thymus  gland, 
and  terminate  on  each  side  in  the  internal  jugular  veins. 

The  Thyroid  Lymphatics  arise  from  either  lateral  lobe  of  this  organ;  they 
converge  to  form  a  short  trunk,  which  terminates,  on  the  right  side  in  the  right 
lymphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  Lymphatics  of  the  (Esophagus  form  a  plexus  around  that  tube,  traverse 
the  glands  in  the  posterior  mediastinum,  and,  after  conmiunicating  with  the  pul- 
monary lymphatic  vessels  near  the  root  of  the  lungs,  terminate  in  the  thoracic 
duct. 


Nervous  System. 


THE  Nervous  System  consists  of  a  series  of  connected  central  organs,  called, 
collectively,  the  cerebrospinal  centre  or  axisy  of  the  ganglia,  and  of  the 
nerves. 

The  CerehrO' Spinal  Axis  consists  of  two  portions,  the  brain  or  encephalon,  which 
is  contained  within  the  cranium,  and  the  spinal  cord,  continuous  with  the  brain, 
which  is  enclosed  in  the  spinal  canal.  The  cerebro-spinal  centre  consists  of  two 
lateral  synmietrical  halves,  which  correspond  in  their  structure  in  every  respect; 
they  are  partially  separated  by  longitudinal  fissures,  and  connected  together  by 
broad  transverse  bands  of  nervous  substance,  called  commissures. 

The  cerebro-spinal  axis  consists  of  two  substances,  which  differ  from  each 
other  in  density  and  colour;  they  are  called  the  grey  cineritious  or  cortical  sub- 
stance,  and  the  white  or  medullary. 

The  grey  or  cortical  substance  is  disposed  in  the  form  of  a  thin  layer  upon  the 
outer  surface  of  the  convolutions  of  the  cerebrum  and  laminas  of  the  cerebellum; 
it  is  not  confined,  however,  to  the  external  surface,  for  it  exists  in  the  interior  of 
the  spinal  cord  throughout  its  entu*e  length,  and  from  this  part  may  be  traced  up 
through  the  medulla  oblongata,  pons  Varolii,  and  crura  cerebri,  to  the  central 
parts  of  the  hemispheres,  the  optic  thalami,  and  corpora  striata.  It  also  forms  at 
the  base  of  the  brain,  the  lamina  cinerea,  the  tuber  cinereum,  and  the  grey  matter 
in  the  anterior  and  posterior  perforated  spaces.  The  grey  matter  may  be  traced 
from  the  anterior  perforated  space  into  the  olfactory  nerve  as  far  as  the  bulb,  and 
from  the  posterior  space  as  forming  part  of  the  infundibulum  and  pituitary  body. 
The  grey  matter  in  this  situation  is  continued  upon  the  sides  of  the  thalami, 
forms  the  soft  commissure,  surrounds  the  anterior  pillars  of  the  fornix,  enters 
below  into  the  substance  of  the  corpus  albicans;  and,  above,  forms  part  of  the 
lateral  walls  of  the  septum  lucidum.  It  is  also  found  in  the  centre  of  each  of  the 
corpora  quadrigemina,  in  the  pineal  gland,  and  corpora  geniculata.  It  forms  also 
the  corpus  dentatum  in  the  centre  of  each  lateral  lobe  of  the  cerebellum. 

The  white  or  medullary  portion  of  the  cerebro-spinal  axis  consists  of  fibres, 
which  are  arranged  chiefiy  in  a  longitudinal  direction,  or  interlace  at  various 
angles  with  transverse  fibres;  they  may  be  arranged  into  three  classes,  ascending, 
transverse,  and  longitudinal.  The  ascending  fibres  pass  up  from  the  medulla 
oblongata,  increase  in  number  as  they  ascend  through  the  pons,  the  optic  thalami, 
and  striated  bodies,  and  then  diverge,  to  every  part  of  the  surface  of  the  hemi- 
spheres. They  were  called  by  Gall  the  diverging  fibres.  The  transverse  or  com- 
missural  fibres  commence  at  the  surface  of  the  hemispheres,  and  proceed  inwards 
towards  tiie  centre,  connecting  the  two  hemispheres  together;  these  were  named 
by  Gall  the  converging  fibres.  The  longitudinal  fibres,  also  commissural,  connect 
together  different  parts  of  the  same  hemisphere,  being  confined  to  the  same  side 
of  the  middle  line. 

Chemical  Composition.  The  following  analysis  by  Lassaigne  represents  the 
relative  proportion  of  the  different  constituents  composing  the  grey  and  white 
matter  of  the  bnin. 

Grey.       White. 

Water 852     .     73*0 

Albuminous  matter 7'5     •       9*9 

Colourless  fat 1*0     .     13*9 

Red  fat 37     •       0*9 

Osmazome  and  lactates  ....        1*4     •       ^'O 
Phosphates 1*2     .        1*3 


100*0      .    100*0 
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It  appears  from  thiH  analysis,  that  the  cerebral  substance  consists  of  albumen, 
dissolved  in  water,  combined  with  fatty  matters  and  salts.  The  fatty  matters, 
according  to  Fremy,  consist  of  cerebric  acid,  which  is  most  abundant,  cholesterin, 
oleophosphoric  acid,  and  olein,  margarin,  and  traces  of  their  acids.  The  same 
analyst  states,"  that  the  fat  contained  in  the  brain  is  confined  almost  exclusivelj 
to  the  white  substance,  and  that  its  colour  becomes  lost  when  the  fatty  matters 
are  removed.  According  to  Vauquelin,  the  cord  contains  a  larger  proportion  of 
fat  than  the  brain;  and  according  to  L'Heritier,  the  nerves  contain  more  albumen 
and  more  soft  fat  than  the  brain. 

The  Ganglia  may  be  regarded  as  separate  and  independent  nervous  centres,  of 
smaller  size  and  less  complex  structure  than  the  brain,  connected  with  each  other, 
with  the  cerebro-spinal  axis,  and  with  the  nerves  in  various  situations.  They  are 
found  on  the  posterior  root  of  each  of  the  spinal  nerves;  on  the  posterior  or 
sensory  root  of  the  fifth  cranial  nerve;  on  the  seventh  nerve;  on  the  two  sensory 
divisions  of  the  eighth  pair  (the  glosso-pharyngeal  and  pneumogastric) ;  in  a 
connected  series  along  each  side  of  the  vertebral  column,  forming  the  trunk  of  the 
sympathetic;  on  the  branches  of  this  nerve  in  the  head,  neck,  thorax,  and  abdo- 
men; or  at  the  point  of  junction  of  branches  of  this  nerve  with  the  cerebro- 
spinal nerves.  On  section,  they  are  seen  to  consist  of  a  reddish  grey  substance, 
traversed  by  numerous  white  nerve-fibres:  they  vary  considerably  in  form  and 
size;  the  largest  are  those  found  in  the  cavity  of  the  abdomen;  the  smallest,  the 
microscopic  ganglia,  which  exist  in  considerable  numbers  upon  the  nerves  distri- 
buted to  the  different  viscera.  The  ganglia  are  invested  by  a  smooth  and  firm 
closely-adhering  membranous  envelope,  consisting  of  dense  areolar  tissue;  this 
sheath  is  continuous  with  the  neurilenma  of  the  nerves,  and  sends  numerous  pro- 
cesses into  the  interior  of  the  ganglia,  which  support  the  blood-vessels  supplying 
its  substance. 

The  Nerves  are  round  or  flattened  white  cords,  communicating  on  the  one  hand 
with  the  cerebro-spinal  centre  or  the  ganglia,  and  by  the  other  distributed  to  the 
various  textures  of  the  body,  forming  the  medium  of  communication  between  the 
two.  One  class  of  nerve-fibres,  the  afferent  or  centripetal^  serve  to  convey  im- 
pressions to  the  brain,  the  great  centre  of  sensation  and  volition,  where  they  are 
rendered  cognizable  to  the  mind;  whilst  another  class  of  nerve-fibres,  the  efferent 
or  centrifugaly  convey  the  stimulus  of  volition  to  the  organs  of  motion.  The 
brain  and  spinal  cord  are  also  capable  of  receiving  impressions  by  means  of 
the  afferent  nerve-fibres,  which  results  in  a  motorial  stimulus  being  propagated 
along  the  efferent  nerves,  quite  independent  of  the  efforts  of  volition,  and  without 
even  consciousness.  The  movements  of  this  kind  are  called  rejlex  or  excito-motory. 
The  nerves  are  subdivided  into  two  great  classes,  the  cerebro-spinal,  which 
proceed  from  the  cerebro-spinal  axis,  and  the  sympathetic  or  ganglionic  nerves, 
which  proceed  from  the  sympathetic  ganglia;  the  cerebro-spinal  are  the  nerves  of 
animal  life,  being  distributed  to  the  organs  of  the  senses,  the  skin,  and  to  the 
active  organs  of  locomotion,  the  muscles.  The  sympathetic  or  ganglionic  nerves 
are  distributed  chiefly  to  the  viscera  and  blood-vessels,  and  are  termed  the  nerves 
of  organic  life. 

The  cerebrospinal  nerves  consist  of  numerous  nerve-fibres,  collected  together 
and  enclosed  in  a  membranous  sheath.  A  small  bundle  of  primitive  fibres  enclosed 
in  a  tubular  sheath  is  called  a  funiculus:  if  the  nerve  is  of  small  size,  it  may 
consist  only  of  a  single  funiculus,  but  if  large,  the  funiculi  are  collected  together 
into  larger  bundles  or  fasciculi;  and  one  or  more  fasciculi  bound  together  in  a 
common  membranous  investment,  termed  the  sheath,  constitutes  a  nerve.  In 
structure,  the  common  sheath  investing  the  whole  nerve,  as  well  as  the  septa 
given  off*  from  it,  which  separates  the  fasciculi,  consists  of  areolar  tissue,  com- 
posed of  the  white  and  yellow  elastic  fibres,  the  latter  existing  in  greatest  abun- 
dance. The  tubular  sheath  of  the  fiiniculi,  or  neurilemmay  consists  of  a  fine 
smooth  transparent  membrane,  which  may  be  easily  separated,  in  the  form  of  a 
tube,  from  the  fibres  it  encloses;  in  structure,  it  is,  for  the  most  part,  a  simple 
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and  homogeneous  transparent  film,  occasionallj  composed  of  numerous  minute 
reticular  fibres. 

The  nerve-fibres,  as  far  as  is  at  present  known,  do  not  coalesce,  but  pursue  an 
uninterrupted  course  from  the  centre  to  the  periphery.  In  dissecting  a  nerve, 
however,  into  its  component  funiculi,  it  may  be  seen  that  they  do  not  pursue  a 
perfectly  insulated  course,  but  occasionally  join  at  a  very  acute  angle  with  other 
funiculi  proceeding  in  the  same  direction;  from  these  again  branches  are  given  of^ 
which  join  again  in  like  manner  with  other  funiculi.  It  must  be  remembered, 
however,  that  in  these  communications  the  nerve-fibres  do  not  coalesce,  but  merely 
pass  into  the  sheath  of  the  adjacent  nerve,  become  intermixed  with  the  nerve- 
fibres,  and  again  pass  on  to  become  blended  with  the  nerve-fibres  in  some  adjoining 
fasciculus. 

The  cerebro-spinal  nerves  consist  almost  exclusively  of  the  tubular  nerve-fibres, 
the  gelatinous  fibres  existing  in  very  small  proportion. 

The  blood-vessels  supplying  a  nerve  terminate  in  a  minute  capillary  plexus,  the 
vessels  composing  which  run,  for  the  most  part,  parallel  with  the  funiculi;  they 
are  connected  together  by  short  transverse  vessels,  forming  narrow  oblong  meshes, 
similar  to  the  capillary  system  of  muscle. 

Nerves  in  their  course  subdivide  into  branches,  and  these  frequently  commu- 
nicate with  branches  of  a  neighbouring  nerve.  In  the  subdivision  of  a  nerve,  the 
filaments  of  which  it  is  composed  are  continued  from  the  trunk  into  the  branches, 
and  at  their  junction  with  the  branches  of  neighbouring  nerves,  the  filaments  pass 
to  become  intermixed  with  those  of  the  other  nerve  in  their  further  progress;  in 
no  instance,  however,  do  the  separate  nerve-fibres  either  subdivide  or  inosculate. 

The  communications  which  take  place  between  two  or  more  nerves  form  what 
is  called  a  plexus.  Sometimes  a  plexus  is  formed  by  the  primary  branches  of  the 
trunks  of  the  nerves,  as  the  cervical,  brachial,  lumbar,  and  sacral  plexuses,  and 
occasionally  by  the  terminal  fasciculi,  as  in  the  plexuses  formed  at  the  periphery 
of  the  body.  In  the  formation  of  a  plexus,  the  component  nerves  divide,  then 
join,  and  again  subdivide  in  such  a  complex  manner  that  the  individual  fasciculi 
become  interlaced  most  intricately;  so  that  each  branch  leaving  a  plexus  may  con- 
tain filaments  from  each  of  the  primary  nervous  trunks  which  form  it.  In  the 
formation  also  of  the  smaller  plexuses  at  the  periphery  of  the  body,  there  is  a  free 
interchange  of  the  fasciculi  and  primitive  fibrils.  In  each  case,  however,  the 
individual  filaments  remain  separate  and  distinct,  neither  subdividing  nor  inos- 
culating. 

Some  nerve-fibres  have  no  peripheral  termination.  Grerber  has  shewn,  that 
nerve-fibres  occasionally  form  loops  by  their  junction  with  a  neighbouring  fibre  in 
the  same  fasciculus,  and  return  to  the  cerebro-spinal  centre  without  having  any 
peripheral  termination.  These  he  considers  to  be  sentient  nerves,  appropriated 
exclusively  to  the  nerve  itself,  the  nervi  nervorum^  upon  which  the  sensibility  of 
the  nerve  depends,  and  quite  exclusive  of  the  sensation  produced  by  an  impression 
made  at  the  peripheral  end  of  the  nerve.  These  fibres  bear  some  analogy  to  those 
met  with  in  the  posterior  part  of  the  optic  commissure,  where  a  set  of  fibres  pass 
from  one  optic  tract  across  the  commissure  to  the  opposite  tract,  having  no  com- 
munication with  the  optic  nerve;  also  in  the  communications  formed  between  the 
cervical  nerves  and  spinal  accessory  and  descendens  noni,  the  nerve-fibres  form 
an  arch  connected  by  each  extremity  with  the  cerebro-spinal  centre,  and  have 
no  peripheral  termination. 

Again,  some  nerve-fibres  would  appear  to  have  no  central  connection  with  the 
cerebro-spinal  centre,  as  those  forming  the  most  anterior  part  of  the  optic  com- 
missure. These  inter-retinal  JibreSy  as  they  are  called,  commence  in  the  retina, 
pass  along  the  optic  nerve,  and  across  the  commissure  to  the  optic  nerve  and 
retina  of  the  opposite  side. 

The  point  of  connection  of  a  nerve  with  the  brain  or  spinal  cord  is  called,  for 
convenience  of  description,  its  origin  or  root  If  the  fasciculi  of  which  the  nerve 
is  composed  should  all  arise  at  or  near  one  point,  or  along  one  tract,  the  root  is 
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called  single.  K,  on  the  contrary,  the  fasciculi  divide  into  two  separate  bundles, 
which  are  connected  at  two  different  points  with  anj  part  of  the  cerebro-spinal 
centre,  such  nerve  is  said  to  have  a  double  origin^  or  to  arise  bj  two  roots,  each 
of  which  may  have  a  separate  function,  as  in  the  spinal  nerves.  The  point  where 
the  separate  fasciculi  of  a  nerve  are  connected  to  the  surface  of  the  cerebro-spinal 
centre  is  called  the  apparent  origin  of  a  nerve;  the  term  real  or  deep  origin 
being  given  to  that  part  of  the  centre  from  which  a  nerve  actually  springs. 

The  nerve-fibres  at  their  periphery  terminate  in  a  varied  manner.  Occasionally 
the  elementary  fibres  are  disposed  in  terminal  loops  or  plexuses,  which,  for  a  con- 
siderable period,  was  supposed  to  be  their  usual  mode  of  termination,  but  later 
investigations  have  shewn  that  such  is  not  the  case.  Nerve-fibres  most  commonly 
terminate  by  blunted  and  slightly-swollen  ends,  such  as  is  observed  in  those  which 
enter  into  the  Paccinian  bodies,  or  they  may  become  gradually  lost  to  view  in 
the  tissue  in  which  they  are  distributed,  becoming  diminished  in  size,  and  their 
tubular  sheath  and  white  substance  being  wanting.  Occasionally  the  elementary 
nerve-fibres,  as  in  the  nerves  of  special  sense,  may  be  brought  into  connection  at 
their  periphery  with  cells  similar  to  those  met  with  in  the  grey  matter  of  the 
brain  and  ganglia. 

The  Sympathetic  System  consists  of  numerous  parts,  which  may  be  arranged 
as  follows.  I.  A  connected  series  of  ganglia  placed  along  both  sides  of  the  spinal 
column,  from  'the  cranium  above  to  the  coccyx  below.  2.  Branches  of  commu- 
nication passing  between  the  ganglia.  3.  Branches  of  connection  between  the 
ganglia  and  the  cranial  and  spinal  nerves.  4.  Primary  branches  of  distribution, 
remarkable  for  their  plexiform  communications  on  the  vessels,  glands,  and  neigh- 
bouring viscera  to  which  they  are  distributed,  or  for  passing  to  other  larger  ganglia, 
situated  in  each  of  the  great  cavities  of  the  body,  and  usually  placed  on  the  roots  of 
origin  of  the  larger  blood-vessels.  5.  Plexuses  of  nerves  proceeding  ft*om  these 
secondary  ganglia,  accompanying  the  blood-vessels,  and  receiving  branches  from 
the  spinal  or  cerebral  nerves.  The  sympathetic  nerves  consist  of  tubular  and 
gelatinous  fibres,  intermixed  with  a  varying  proportion  of  filamentous  areolar 
tissue,  and  enclosed  in  a  sheath  formed  of  fibro-areolar  tissue.  The  tubular  fibres 
are,  for  the  most  part,  smaller  than  those  composing  the  cerebro-spinal  nerv^; 
their  double  contour  is  less  distinct,  and,  according  to  Remak,  they  present  nuclei 
similar  to  those  found  in  the  gelatinous  nerve-fibres.  Those  branches  of  the 
sympathetic  which  present  a  well-marked  grey  colour,  are  composed  more  espe- 
cially of  gelatinous  nerve-fibres,  intermixed  with  few  tubular  fibres;  whilst  those 
of  a  white  colour  contain  more  of  the  tubular  fibres,  and  few  gelatinous.  Occa- 
sionally the  grey  and  white  cords  run  together  in  a  single  nerve,  without  any 
intermixture,  as  in  the  branches  of  communication  between  the  sympathetic  ganglia 
and  the  spinal  nerves,  or  in  the  communicating  cords  between  ^e  ganglia. 

The  Cerebro-Spinal  Centre  consists  of  two  parts,  the  spinal  cord  and  the  ence- 
phalon:  the  latter  may  be  subdivided  into  the  cerebrum  or  brain  proper,  the  cere- 
bellum or  little  brain,  the  tuber  annulare  or  pons  Varolii,  and  the  medulla 
oblongata. 

The  Spinal  Cord  and  its  Membranes. 

Dissection.  To  dissect  the  cord  and  its  membranes,  it  will  be  necessary  to  lay  open  the 
whole  length  of  the  spinal  canal.  For  this  purpose,  the  muscles  must  be  separateid  from 
the  vertebral  grooves,  so  as  to  expose  the  spinous  processes  and  lamin»  of  the  vertebrae ; 
and  the  latter  must  bo  sawn  through  on  each  side,  close  to  the  roots  of  the  transverse 
processes,  from  the  third  or  fo\irth  cervical  vertebra,  above,  to  the  sacrum  below.  The 
vertebral  arches  having  been  displaced,  by  means  of  a  chisel,  and  the  separate  fragments 
removed,  the  dura  mater  will  be  exposed,  covered  b^  a  plexus  of  veins  and  a  quantitv  of 
loose  areolar  tissue,  often  infiltrated  with  serous  fluid.  The  arches  of  the  upper  vertebrse 
are  best  divided  by  means  of  a  strong  pair  of  forceps. 

Membranes  of  the  Cord. 
The  membranes  which  envelope  the  spinal  cord  are  three  in  number.     The 
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most  external  is  the  dura  mater,  a  strong  fibrous  membrane,  which  forms  a  loose 
sheath  around  the  cord.  The  moat  internal  is  the  pia  mater,  a  cellulo- vascular 
membrane,  which  closely  invests  the  entire  surface  of  the  cord.  Between 
the  two,  IB  the  arachnoid  membrane,  an  intermediate  serous  sac,  which 
envelopes  the  cord,  and  is  then  reflected  on  the  inner  surface  of  the  dura 
mater. 

The  Dura  Mater  of  the  cord,  continuous  with  that  which  invests  the  brun, 
is  a  loose  sheath  which  surrounds  it,  being  sepa- 
rated from  the  bony  walls  of  the  spinal  canal  bj  a  13]. — The  Spinal  Cord  and  its 
quantity  of  loose   areolar    adipose    tissue,    and    a  Meuibi-aiics. 

plexus  of  veins.  It  is  attached,  above,  to  the  cir* 
cumference  of  the  foramen  magnum,  and  extends, 
below,  as  far  as  the  top  of  the  sacrum;  hut,  be- 
yond this  point,  it  is  impervious,  being  continued, 
in  the  form  of  a  slender  cord,  to  the  back  of  the 
coccyx,  where  it  blends  with  the  periosteum.  This 
sheath  is  much  larger  than  is  necessary  for  its  con- 
tents, and  its  size  is  greater  in  the  cervical  and 
lum)»r  regions,  than  in  the  dorsal.  Its  inner  sur- 
face  is  smooth,  being  lined  by  the  arachnoid 
membrane;  and  on  each  side  may  be  seen  the 
double  openings  which  transmit  the  two  roots  of 
the  corresponding  spinal  nerve,  the  fibrous  layer  of 
the  dura  mater  being  continued  in  the  form  of  a 
tubular  prolongation  on  tbem  as  they  issue  from 
these  apertures,  and  becoming  lost  upon  them. 
These  prolongations  of  the  dura  mater  are  short 
in  the  upper  port  of  the  spine,  but  become  gradu- 
ally longer  below,  forming  a  number  of  tubes  of 
fibrous  membrane,  which  enclose  the  sacral  nerves, 
and  are  contained  in  the  spinal  canal. 

The  chief  peculiarities  of  the  dura  mater  of  the 
cord,  as  compared  with  that  investing  the  brain, 
are  the  following; 

The  dura  mater  of  the  cord  is  not  adherent  to  the  bones  of  the  spinal  canal, 
which  have  an  independent  periosteum. 

It  does  not  send  partitions  into  the  fissures  of  the  cord,  as  in  the  brain. 

Its  fibrous  Ifuninn  do  not  separate,  to  fonn  venous  sinuses,  as  in  the  brain. 

Strticture.  The  dura  mater  consists 
of  white  fibrous  tissue,  arranged  in 
bands,  which  intersect  one  another.  It 
is  sparingly  supplied  with  vessels,  as 
compared  with  the  dura  mater  of  the 
brain;  and  no  nerves  have  as  yet  been 
traced  into  it.  '  I 

The  Arachnoid  is  exposed  by  slitting 
up  the  dura  mater,  and  reflecting  this 

membrane  on  either  side  (fig.  233).  It  is  * 

a  thin,  delicate,  serous  membrane,  which 
invests  the  outer  surface  of  the  cord,  and 
is  then  reflected  upon  the  inner  surface 

of  the  dura  mater,  to  which  it  is  intimately  adherent.  That  portion  which 
sarrounds  the  cord,  is  called  the  riseeral  layer  of  the  arachnoid;  and  that  which 
lines  the  inner  surfece  of  the  dura  mater,  the  parietal  layer  ;  tlie  interval  between 
the  two,  is  called  the  cavity  of  tke  arachnoid.  The  visceral  layer  forms  a  loose 
Eiheath  around  the  cord,  so  as  to  leave  a  considerable  interval  between  the  two, 
which  is  called  the  tub-arachnoidean  tpace.     This  space  is  largest  at  the  lower 
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part  of  the  spinal  canal,  and  encloses  the  mass  of  nerves  which  form  the  caada 
equina.  It  contains  an  abundant  serous  secretion,  the  cerebro-spinal  flaid,  and 
usually  communicates  with  the  general  ventricular  cavity  of  the  brain,  by  meuis 
of  an  opening  in  the  fibrous  layer  of  the  inferior  boundary  of  the  fourth  ven* 
tricle.  This  secretion  is  sufficient  m  amount  to  expand  the  arachnoid  membrane, 
so  as  to  completely  fill  up  the  whole  of  the  space  included  in  the  dura  mater. 
The  sub-arachnoidean  space  is  crossed,  at  the  back  part  of  the  cord,  by  numerous 
fibrous  bands,  which  stretch  from  the  arachnoid  to  the  pia  mater,  especially  in  the 
cervical  region,  and  is  partially  sub-divided  by  a  longitudinal  membranous  parti* 
tion,  which  serves  to  connect  the  arachnoid  with  the  pia  mater,  opposite  the 
posterior  median  fissure.  This  partition  is  incomplete,  and  cribriform  in  struc- 
ture, consisting  of  bundles  of  white  fibrous  tissue,  interlacing  with  each  other. 
The  visceral  layer  of  the  arachnoid  surrounds  the  spinal  nerves  where  they 
arise  from  the  cord,  and  encloses  them  in  a  tubular  sheath  as  far  as  their 
point  of  exit  from  the  dura  mater,  where  it  becomes  continuous  with  the  parietal 
layer. 

The  arachnoid  is  not  very  vascular.  No  nerves  have  as  yet  been  traced  into 
this  membrane. 

The  Pia  Mater  of  the  cord  is  exposed  on  the  removal  of  the  arachnoid  (fig.  233)- 
It  is  less  vascular  in  structure  than  the  pia  mater  of  the  brain,  with  which  it  is 
continuous,  being  thicker,  more  dense  in  structure,  and  composed  of  fibrous  tissue, 
arranged  in  longitudinal  bundles.  It  covers  the  entire  surface  of  the  cord,  to 
which  it  is  very  intimately  adherent,  forming  its  neurilemma,  and  sends  a  process 
downwards  into  its  anterior  fissure,  and  another,  extremely  delicate,  into  the 
posterior  fissure.  It  also  forms  a  sheath  for  each  of  the  filaments  of  the  spinal 
nerves,  and  invests  the  nerves  themselves.  A  longitudinal  fibrous  band  extends 
along  the  middle  line  on  its  anterior  surface,  called  by  Haller,  the  linea  splendens; 
and  a  somewhat  similar  band,  the  ligamentum  denticulatum,  is  situated  on  each 
side.  At  the  point  where  the  cord  terminates,  the  pia  mater  beeomes  contracted, 
and  is  continued  down  as  a  long,  slender  filament,  which  descends  through 
the  centre  of  the  mass  of  nerves  forming  the  cauda  equina,  and  is  blended  with 
the  impervious  sheath  of  dura  mater  (before  mentioned),  on  a  level  with  the  top 
of  the  sacral  canal.  It  assists  in  maintaining  the  cord  in  its  position  during  the 
movements  of  the  trunk,  and  is,  from  this  circumstance,  called  the  central  liga- 
ment of  the  spinal  cord.  It  contains  a  little  nervous  substance,  which  may  be 
traced  for  some  distance  into  its  upper  part,  and  is  accompanied  by  a  small  artery 
and  vein. 

Structure.  The  pia  mater  of  the  cord,  though  less  vascular  than  that  which 
invests  the  brain,  contains  a  network  of  delicate  vessels  in  its  substance.  It  is 
also  supplied  with  nerves,  which,  according  to  Purkinje,  are  derived  from  the 
sympathetic;  but  Remak  states  that  they  are  chiefly  supplied  from  the  posterior 
roots  of  the  spinal  nerves.  At  the  upper  part  of  the  cord,  it  presents  a  greyish, 
mottled  tint,  which  is  owing  to  yellowish  or  brown  pigment  cells  being  scattered 
within  its  tissue. 

The  Ligamentum  Denticulatum  (fig.  233)  is  a  narrow,  fibrous  band,  situated  on 
each  side  of  the  spinal  cord,  throughout  its  entire  length,  and  separating  the  ante- 
rior from  the  posterior  roots  of  the  spinal  nerves,  having  received  its  name  from  the 
serrated  appearance  which  it  presents.  Its  inner  border  is  continuous  with  the  pia 
mater,  at  the  side  of  the  cord.  Its  outer  border  presents  a  series  of  triangular, 
dentated  serrations,  the  points  of  which  are  fixed,  at  intervals,  to  the  dura  mater, 
serving  to  unite  together  the  two  layers  of  the  arachnoid  membrane.  These 
serrations  are  about  twenty  iii'  nuiAber,  on  each  side,  the  first  being  attached  to 
the  dura  mater,  opposite  the  margin  of  the  foramen  magnum,  between  the  verte- 
bral artery  and  the  hypoglossal  nerve;  and  the  last  corresponds  to  nearly  the 
lower  end  of  the  cord.  Its  use  is  to  support  the  cord  in  the  fluid  by  which  it  is 
surrounded. 


SPINAL  CORD. 


The  Spinal  Cokd. 


The  spinal  cord  {medulla  spinalis)  le  that  elongated  part  of  the  cerebro- 
spinal axis,  which  is  contained  in  the  spinal  canal.  It  weighs,  when  divested 
of  its  membranes  and  nerves,  about  one  ounce  and  a  half,  its  proportion  to 
the  encephalon  being  about  i  to  33.  It  does  not  nearly  fill  the  canal  in 
which  it  is  contained,  its  investing  membranes  being  separated  from  the  bony 
walls  of  the  canal  by  areolar  tissue  and  a  plexus  of  veins.  It  occupies,  in  the 
adult,  the  upper  two-thirds  of  the  spinal  canal,  extending  from  the  foramen  mag- 
num to  the  lower  border  of  the  body  of  the  first  lumbar  vertebra,  where  it 
terminates  in  a  pointed  extremity  which  is  concealed  among  the  leash  of  nerves 
forming  the  cauda  equina.  In  the  foetus,  before  the  third  month,  it  reaches  to 
the  bottom  of  the  vertebral  canal;  but,  after  this  period,  it  gradually  recedes  from 
below,  as  the  growth  of  the  bones  composing  the  canal  is  more  rapid  in  propor- 
tion than  the  cord;  so  that,  in  the  child  at  birth,  it  extends  as  far  as  the  ^ird 
lumbar  vertebra.  Its  position  varies  according  to  the  degree  of  curvature  of  the 
spinal  column,  being  raised  somewhat  in  flexion  of  the  spine  forwards.  Its  length 
varies  from  fifteen  to  eighteen  inches,  and  it  presents  a  difference  in  its  diameter 
in  diSerent  parts,  being  mailed  by  two  enlargements,  an  upper  or  cervical,  and  a 
lower,  or  lumbar.  The  cervical  enlargement,  which  is  the  larger,  extends  from 
the  third  cervical  to  the  first  dorsal  vertebra:  its  greatest  diameter  is  in  the 
transverse  direction,  and  it  corresponds  with  the  origin  of  the  nerves  which 
supply  the  upper  extremities.  The  lower,  or  lumbar  enlargement,  is  situated 
opposite  the  last  dorsal  vertebra,  its  greatest  diameter  being  from  before  baclc- 
wnrds.  It  corresponds  with  the  origin  of  the  nerves  which  supply  the  lower 
extremities.  In  form,  the  spinal  cord  is  a  fiattened  cylinder.  Ite  anterior  surface 
presents,  along  the  middle  line,  a  longitudinal  fissure,  the  anterior  median  fissure; 
and,  on  its  posterior  surface,  another  fissure  exists,  which  also  extends  along  the 
entire  length  of  the  cord,  the  posterior  median  fissure.  Tliese  fissures  serve  to 
divide  the  cord  into  two  equal  and  symmetrical  portions,  which  are  connected 
together  throughout  their  entire  length,  by  a  transverse  band  of  nervous  sub- 
stance, the  commissure. 

The  Anterior  median  Jissure  is  wider,  but  of  less  t  r<  -a     o      tt 

depth  than  the  posterior,  extending  into  the  cord  for     '^l^i^^ofth^  FissurL  1^ 
about  one-third  of  ite  thickness,  and  is  deepest  at        Columns 

the  lower  part  of  the  cord.     It  contains  a  prolonga-     _     

tion  from  the  pia  mater;  and  its  floor  is  formed  by 
the  anterior  white  commissure,  which  is  perforated  by 
numerous  blood-vessels,  which  pass  to  the  centre  of 
the  cord. 

The  Posterior  median  fissure  is  much  more  deli- 
cate than  the  anterior,  and  more  disUnct  at  the  upper 
part  of  the  cord  and  below.  It  extends  into  the 
cord  to  about  one  half  of  its  depth.  It  contwns  a 
very  slender  process  of  the  pia  mater  and  numerous 
blood-vessels,  and  its  floor  is  formed  by  a  thin  layer 
of  white  substance,  the  posterior  white  commissure 
Some  anatomists  state,  that  the  bottom  of  this  fissure 

corresponds  to  the  grey  matter,  except  in  the  cerv  cnl  reg  on    and  at  a  po  nt 
corresponding  to  tlie  enlat^ement  in  the  lumbar  reg  on 

On  either  side  of  the  anterior  median  fissure,  a  linear  ser  es  of  foram  na  may  be 
observed,  indicating  the  points  where  the  anterior  roots  of  the  sp  nal  nerves  emerge 
from  the  cord.  This  is  called,  by  some  anatomists,  the  antenor  lateral  fissure  of 
the  cord,  although  no  actual  fissure  exists  in  this  situation.  And  on  either  side  of 
the  posterior  median  fissure,  along  the  line  of  attachment  of  the  posterior  roots  of 
tiie  nerves,  a  delicate  fissure  may  be  seen,  leading  down  to  the  grey  matter  which 
approaches  the  surface  in  this  situation:  this  is  called  the  posterior  lateral  fissure 
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of  the  spinal  cord.  On  the  posterior  surface  of  the  spinal  cord,  on  either  side  of 
the  posterior  median  fissure,  is  a  slight  longitudinal  furrow,  marking  off  two 
slender  tracts,  the  posterior  median  columns.  These  are  most  distinct  in  the 
cervical  region,  but  are  stated  by  Foville  to  exist  throughout  the  whole  length  of 
the  cord.  The  fissures  divide  each  half  of  the  spinal  cord  into  four  columns,  an  an* 
terior  column,  a  lateral  column,  a  posterior  column,  and  a  posterior  median  column. 

The  Anterior  column  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fissure  and  the  anterior  lateral  fissure,  from  which  the  anterior  roots  of 
the  nerves  arise,  and  is  continuous  with  the  anterior  pyramid  of  the  medulla 
oblongata. 

The  Lateral  column^  the  largest  segment  of  the  cord,  includes  all  the  portion 
between  the  anterior  and  posterior  lateral  fissures.  It  is  continuous  with  the 
lateral  column  of  the  medulla.  Bj  some  anatomists,  the  anterior  and  lateral 
columns  are  included  together,  under  the  name  of  the  antero-lateral  column, 
which  forms  rather  more  than  two-thirds  of  the  entire  circumference  of  the  cord. 

The  Posterior  column  is  situated  between  the  posterior  median  and  poste- 
rior lateral  fissures.  It  is  continued,  above,  into  the  restiform  body  of  the 
medulla. 

The  Posterior  median  column  is  that  narrow  segment  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  preceding, 
as  the  posterior  column. 

J£  a  transverse  section  of  the  spinal  cord  be  made,  it  will  be  seen  to  consist  of 
white  and  grey  nervous  matter.  The  white  matter  is  situated  at  the  circum- 
ference, the  grey  matter  in  the  interior. 

The  Grey  matter  presents  two  crescentic  masses,  placed  one  in  each  lateral  half 
of  the  cord,  with  their  convexities  towards  one  another,  and  joined  by  a  transverse 
band  of  grey  matter,  the  grey  commissure.  Each  crescentic  mass  has  an  anterior 
and  posterior  horn. 

The  posterior  horn  is  long  and  narrow,  and  approaches  the  surface  at  the  pos- 
terior lateral  fissure^  near  which  it  presents  a  slight  enlargement.  The  grey  matter, 
in  this  situation,  is  pale  and  soft,  and  was  called  by  Rolando,  the  substantia 
cinerea  gelatinosa^  being  surrounded  by  a  layer  of  reddish-brown  substance. 

The  anterior  horn  is  short  and  thick,  and  does  not  quite  reach  the  surface,  but 
extends  towards  the  point  of  attachment  of  the  anterior  roots  of  the  nerves.  Its 
margin  presents  a  dentate,  or  stellate  appearance.  Owing  to  this  peculiar  arrange- 
ment of  the  grey  matter,  the  anterior  and  posterior  horns  projecting  towards  the 
surface,  each  half  of  the  cord  is  divided,  more  or  less  completely,  into  three 
columns,  anterior,  middle,  and  posterior;  the  anterior  and  middle  being  joined,  as 
the  anterior  horn  does  not  quite  reach  the  surface,  to  form  the  antero-lateral 
column. 

The  Grey  commissure^  which  connects  the  two  crescentic  masses  of  grey 
matter,  is  separated  from  the  bottom  of  the  anterior  median  fissure  by  a  thick 
layer  of  white  substance,  the  anterior  white  commissure;  and,  from  the  bottom  of 
the  posterior  fissure  by  the  posterior  white  commissure.  The  existence  of  the 
latter  commissure  is  doubted  by  some  anatomists.  The  grey  commissure  con- 
sists of  a  transverse  band  of  grey  matter,  and  of  white  fibres,  derived  from 
the  opposite  half  of  the  cord  and  the  posterior  roots  of  the  nerves.  The  white 
commissure  is  formed,  partly  of  fibres  from  the  anterior  column,  and  partly 
from  the  fibrils  of  the  anterior  roots  of  the  spinal  nerves,  which  decussate 
as  they  pass  across  from  one  to  the  other  side. 

The  mode  of  arrangement  of  the  grey  matter,  and  its  amount  in  proportion  to 
the  white,  vary  in  different  parts  of  the  cord.  Thus,  the  posterior  horns  are  long 
and  narrow,  in  the  cervical  region;  short  and  narrower,  in  the  dorsal;  short,  but 
wider,  in  the  lumbar  region.  In  the  cervical  region,  the  crescentic  portions  are 
small,  the  white  matter  more  abundant  than  in  any  other  region  of  the  cord.  In 
the  dorsal  region,  the  grey  matter  is  least  developed,  the  white  matter  being  also 
small  in  quantity.     In  the  lumbar  region,  the  grey  matter  is  more  abundant  than 
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in  any  other  region  of  the  cord.  Towards  the  lower  end  of  the  cord,  the  white 
matter  gradually  ceases.  The  crescentic  portions  of  the  grey  matter  gradually 
blend  into  a  single  mass,  which  forms  the  only  constituent  of  its  extreme 
point. 

The  fchtte  matter  of  the  cord  forms  about  seven-eighths  of  its  entire  substance. 
It  is  composed  of  parallel  fibres  collected  into  compressed,  longitudinal  bundles, 
between  which  blood-vessels,  supported  by  a  deli- 
cate process  of  pia  mater,  pass  transversely  into  the 
substance  of  the  cord. 

In  the  fxtuSy  until  after  the  sixth  month,  a  canal, 
continuous  with  the  general  ventricular  cavity  of 
the  brain,  extends  throughout  the  entire  length  of 
the  spinal  cord,  formed  by  the  closing-in  of  a  pre- 
viously open  groove. 

In  the  adult,  this  canal  can  only  be  seen  at  the 
upper  part  of  the  cord,  extending  from  the  point 
of  the  calamus  scriptorius,  in  the  floor  of  the  fourth 
ventricle,  for  about  half  an  inch  down  the  centre 
of  the  cord,  where  it  terminates  in  a  cul  de  sac, 
the  remnant  of  the  canal  being  just  visible  in  a 
section  of  the  cord,  as  a  small,  pale  spot,  corre- 
sponding to  the  centre  of  the  grey  commissure,  its 
cavity  having  become  obliterated.  In  some  cases 
this  canal  remains  pervious  throughout  the  whole 
length  of  the  cord. 


C^0^itf  Middle  tf  Cermeal  re^n 


Oppo*iU  MiddU  tf  Difraal  rtf^. 


Offotiu  Zmmiar  rtgiti^ 


The  Brain  and  its  Membranes. 

Direction.  To  examine  the  brain  with  its  membranes,  the  skull  cap  should  first  be 
removed.  This  may  be  effected  by  sawing  through  the  external  table,  commencing,  in 
front,  about  an  inch  above  the  mar^n  of  the  orbit,  and  extending,  behind,  to  a  level  mih 
the  occipital  protuberance.  The  internal  table  must  then  be  broken  through  with  the 
chisel  and  hammer  to  prevent  injiury  to  the  investing  membranes  or  brain,  and  after  having 
been  loosened,  it  should  be  forcibly  detached,  when  the  dura  mater  will  be  exposed.  The 
adhesion  between  the  bone  and  the  dura  mater  is  very  intimate,  and  much  more  so  in  the 
young  subject  than  in  the  adult. 

The  membranes  of  the  brain  are  the  dura  mater,  arachnoid  membrane,  and  pia 
mater. 

Dura  Mater. 

The  dura  mater  is  a  thick  and  dense  inelastic  fibrous  membrane,  which  lines  the 
interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrillated,  and  adheres  closely 
to  the  inner  surface  of  the  bones,  forming  their  iiltemal  periosteum;  this  adhesion 
being  more  intimate  opposite  the  sutures  and  at  the  base  of  the  skull,  where  it  is 
attached  to  the  margin  of  the  foramen  magnum,  and  is  here  continuous  with  the 
dura  mater  lining  the  spinal  canal.  Its  inner  surface  is  smooth  and  epithe- 
liated,  being  lined  by  the  parietal  layer  of  the  arachnoid.  The  dura  mater  is 
therefore  a  fibro-serous  membrane,  composed  of  an  external  fibrous  lamella, 
and  an  internal  serous  layer.  It  sends  numerous  processes  inwards,  into 
the  cavity  of  the  skull,  for  the  support  and  protection  of  the  different  parts 
of  the  brain;  it  is  also  prolonged  to  the  outer  surface  of  the  skull,  through  the 
various  foramina  which  exist  at  its  base,  where  it  is  continuous  with  the  peri- 
cranium, and  its  fibrous  layer  forms  sheaths  for  the  nerves  which  pass  through 
these  apertures.  At  the  base  of  the  skull,  it  sends  a  fibrous  prolongation  into  the 
foramen  cascum;  it  lines  the  olfactory  groove,  and  sends  a  series  of  tubular  pro- 
longations around  the  filaments  of  the  olfactory  nerves  as  they  pass  through  the 
cribriform  foramina;  a  prolongation  is  also  continued  through  the  sphenoidal 
fissure  into  the  orbit,  and  another  is  continued  into  the  same  cavity  through  the 
optic  foramen,  forming  a  sheath  for  the  optic  nerve,  which  is  continued  as  far  as 
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the  eye-ball.  In  certain  situations  in  the  skull  already  mentioned,  the  fibroiu 
layer  of  this  membrane  subdivides  into  two,  to  form  the  sinuses  for  the  passive  of 
venous  blood.  Upon  the  upper  surface  of  the  dura  mater,  in  the  situation  of  the 
longitudinal  sinus,  may  be  seen  numerous  small  whitish  bodies,  the  glandulse 
Pacchioni. 

Structure.  The  dura  mater  consists  of  white  fibrous  and  elastic  tissues,  arranged 
in  flattened  laminae,  which  intersect  one  another  in  every  direction. 

Its  arteries  are  very  numerous,  but  are  chiefly  distributed  to  the  bones.  Thoee 
found  in  the  anterior  fossa,  are  the  anterior  meningeal,  from  the  anterior  and  pos- 
terior ethmoidal,  and  internal  carotid.  In  the  middle  fossa  are  the  middle  and 
small  meningeal,  from  the  internal  maxillary,  and  a  third  branch  from  the  ascending 
pharyngeal,  which  enters  the  skull  through  the  foramen  lacerum  basis  cranii.  In 
the  posterior  fossa,  are  the  posterior  meningeal  branch  of  the  occipital,  which 
enters  the  skull  through  the  jugular  foramen,  the  posterior  meningeal,  from  the 
vertebral,  and  occasionally  meningeal  branches  from  the  ascending  pharyngeal, 
which  enter  the  skull,  one  at  the  jugular  foramen,  the  other  at  the  anterior  condy- 
loid foramen. 

The  veins  which  return  the  blood  from  the  dura  mater  and  partly  from  the 
bones,  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  various 
sinuses,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery: 
these  pass  from  the  skull  at  the  foramen  spinosum. 

The  nerves  of  the  dura  mater,  are  the  recurrent  branch  of  the  fourth,  and  fila- 
ments from  the  Gasserian  ganglion,  the  ophthalmic  nerve,  and  sympathetic. 

The  so-called  Glandulae  Pacchioni  are  numerous  small  whitish  granulations, 
usually  collected  into  clusters  of  variable  size,  which  are  found  in  the  following 
situations:  I.  Upon  the  outer  surface  of  the  dura  mater,  in  the  vicinity  of  the 
superior  longitudinal  sinus,  being  received  into  little  depressions  on  the  inner  sur- 
face of  the  calvarium.  2.  On  the  inner  surface  of  the  dura  mater.  3.  In  the  supe- 
rior longitudinal  sinus.    4.  On  the  pia  mater  near  the  margin  of  the  hemispheres. 

These  bodies  are  not  glandular  in  structure,  but  consist  of  afibro-cellular  matrix 
originally  developed  from  the  pia  mater:  by  their  growth  they  produce  absorption 
or  separation  of  the  fibres  of  the  dura  mater;  in  a  similar  manner  they  make  their 
way  into  the  superior  longitudinal  sinus,  where  they  are  covered  by  the  lining 
membrane.  The  cerebral  layer  of  the  arachnoid  in  die  situation  of  these  growths 
is  usually  thickened  and  opaque,  and  adherent  to  the  parietal  portion. 

These  bodies  are  not  found  in  infancy,  and  very  rarely  until  the  third  year. 
They  are  usually  found  after  the  seventh  year;  and  from  this  period  they  increase 
in  number  as  age  advances.     Occasionally  they  are  wanting. 

Processes  op  the  Dura  Mater. 

The  processes  of  the  dura  mater,  sent  inwards  into  the  cavity  of  the  skull,  are 
three  in  number,  the  falx  cerebri,  the  tentorium  cerebelli,  and  the  falx  cerebelli. 

The  falx  cerebri^  so  named  from  its  sickle-like  form,  is  a  strong  arched  process 
of  the  dura  mater,  which  descends  vertically  in  the  longitudinal  fissure  between 
the  two  hemispheres  of  the  brain.  It  is  narrow  in  fVont,  where  it  is  attached  to 
the  crista  galli  process  of  the  ethmoid  bone,  and  broad  behind,  where  it  is  con- 
nected with  the  upper  surface  of  the  tentorium.  Its  upper  margin  is  convex,  and 
attached  to  the  inner  surface  of  the  skull  as  far  back  as  the  internal  occipital  pro- 
tuberance. In  this  situation  it  is  broad,  and  contains  the  superior  longitudinal 
sinus.  Its  lower  margin  is  free,  concave,  and  presents  a  sharp  curved  edge  which 
contains  the  inferior  longitudinal  sinus. 

The  tentorium  cerebelli,  so  named  from  its  tent-like  form,  is  a  roof  of  dura  mat^r, 
elevated  in  the  middle,  and  inclining  downwards  towards  its  circumference.  It 
covers  the  upper  surface  of  the  cerebellum,  supporting  the  posterior  lobes  of  the 
brain,  and  preventing  their  pressure  upon  it.  It  is  attached  behind,  by  its  convex 
border,  to  the  transverse  ridges  upon  the  inner  surface  of  the  occipital  bone,  and 
there  encloses  the  lateral  sinuses;  in  front,  to  the  superior  margin  of  the  petrous 
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portion  of  the  temporal  bone,  enclosing  the  superior  petrosal  sinuses,  and  from  the 
apex  of  this  bone,  on  each  side,  is  continued  into  the  anterior  and  posterior  clinoid 
processes.  Along  the  middle  line  of  its  upper  surface,  the  posterior  border  of  the 
falx  cerebri  is  attached,  the  straight  sinus  being  placed  at  their  point  of  junction. 
Its  anterior  border  is  free  and  concave,  and  presents  a  large  oval  opening  for  the 
transmission  of  the  crura  cerebri. 

The  falx  cerebelli  is  a  small  triangular  process  of  dura  mater,  received  into 
the  indentation  between  the  two  lateral  lobes  of  the  cerebellum  behind.  Its 
base  is  attached,  above,  to  the  under  and  back  part  of  the  tentorium;  its  posterior 
margin,  to  the  lower  division  of  the  vertical  crest  on  the  inner  surface  of  the 
occipital  bone.  As  it  descends,  it  sometimes  divides  into  two  smaller  folds,  which 
are  lost  on  the  sides  of  the  foramen  magnum. 

Arachnoid  Membrane. 

The  arachnoid  (apa;^,  elSo^,  like  a  spider's  web),  so  named  from  its  extreme 
thinness,  is  the  serous  membrane  which  envelopes  the  brain,  and  is  then  reflected 
on  the  inner  surface  of  the  dura  mater.  Like  other  serous  membranes,  it  is  a 
shut  sac,  and  consists  of  a  parietal  and  a  visceral  layer. 

The  parietal  layer  covers  the  inner  surface  of  the  dura  mater,  to  which  it  is 
very  intimately  adherent,  and  gives  this  membrane  the  smooth  and  polished  surface 
which  it  presents;  it  is  also  reflected  over  those  processes  which  separate  the  hemi- 
spheres of  the  brain  and  cerebellum. 

The  visceral  layer  invests  the  brain  more  loosely,  being  separated  from  direct 
contact  with  the  cerebral  matter  by  the  pia  mater,  and  a  quantity  of  loose  areolar 
tissue,  the  sub-arachnoidean.  On  the  upper  surface  of  the  cerebrum  the  arachnoid 
is  thin  and  transparent,  and  may  be  easily  demonstrated  by  injecting  a  stream  of 
air  beneath  it  by  means  of  a  blowpipe;  it  passes  over  the  convolutions  without 
dipping  down  into  the  sulci  between  them.  At  the  base  of  the  brain,  the  arach* 
noid  is  thicker,  and  slightly  opaque  towards  the  central  part;  it  covers  the  ante* 
rior  lobes,  is  extended  across  between  the  two  middle  lobes,  so  as  to  leave  a 
considerable  interval  between  it  and  the  brain,  the  anterior  sub-arachnoidean 
space;  it  is  closely  adherent  to  the  pons  and  under  surface  of  the  cerebellum,  but 
between  the  hemispheres  of  the  cerebellum  and  the  medulla  oblongata  another 
considerable  interval  is  left  between  it  and  the  brain,  called  the  posterior 
sub-arachnoidean  sp€u:e.  These  two  spaces  communicate  together  across  the 
crura  cerebri.  The  arachnoid  membrane  surrounds  the  nerves  which  arise  from 
the  brain,  and  encloses  them  in  loose  sheaths  as  far  as  their  point  of  exit  from  the 
skull,  where  it  becomes  continuous  with  the  parietal  layer. 

The  Sub-arachnoid  Space  is  the  interval  left  between  the  arachnoid  and  pia 
mater:  this  space  is  narrow  on  the  surface  of  the  hemispheres,  but  at  the  base  of 
the  brain  a  wide  interval  is  left  between  the  two  middle  lobes,  and  behind,  be- 
tween the  hemispheres  of  the  cerebellum  and  the  medulla  oblongata.  This  space 
is  the  seat  of  an  abundant  serous  secretion,  the  cerebro-spinal  fluid,  which  fills  up 
the  interval  between  the  arachnoid  and  pia  mater.  The  sub-arachnoid  space 
usually  conmiunicates  with  the  general  ventricular  cavity  of  the  brain,  by  means 
of  an  opening  in  the  inferior  boundary  of  the  fourth  ventricle. 

The  sac  of  the  arachnoid  also  contains  serous  fluid;  this  is,  however,  small  in 
quantity  compared  with  the  cerebro-spinal  fluid. 

Structure,  The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic 
tissues  intimately  blended  together.  The  visceral  portion  is  covered  with  a  layer 
of  scaly  epithelium.  It  is  almost  destitute  of  vessels,  and  the  existence  of  nerves 
in  it  has  not  been  satisfactorily  demonstrated. 

The  Cerebro-spinal  Fluid  fills  up  the  sub-arachnoid  space,  keeping  the  opposed 
surfaces  of  the  arachnoid  membrane  in  contact.  It  is  a  clear  limpid  fluid,  having 
a  saltish  taste,  and  a  slightly  alkaline  reaction.  According  to  Lassaigne,  it  con- 
sists of  98*5  parts  of  water,  the  remaining  1*5  per  cent,  being  solid  matters, 
animal  and  saline.     It  varies  in  quantity  from  two  to  ten  ounces,  being  most  abun- 

r.  « 


450  KEBVOrS  SYSTEM. 


It  in  old  penonfl,  and  is  qnicklr  reprodnced.    lu  chief  nje  if 
mechMnical  prote^rtion  to  the  Derroiifi  oentres,  and  to  prerou  tbe 
lioo  eomronnicaUcd  from  witiiooC 

PiA  Mates. 

Tbe  pla  mat^r  i3  s  Ta^cular  membrane,  and  derives  its  blood  fron  tke 
carotid  and  rerteliral  arteries.  It  consists  of  a  minnte  plexvs  of  blood-i 
held  ti^*^f tlier  br  an  extremelr  fine  areolar  tij&me.  It  invests  ciie  cstire  corfaee 
of  tbe  braia,  dipping  down  l»etween  the  convolations  and  Umii*^^  aad  is  prokmjsed 
into  the  interior,  forming  tbe  velum  interpo^itnm  and  choroid  piexnses  o£  the 
fourth  ventricle.  Upon  the  surface  of  the  hemi»pheres,  where  it  cowrt  tke  grey 
matter  of  the  convolutions,  it  is  very  vascidar,  and  gives  off  frxMB  its  inser  s«r> 
fare  a  multitude  of  minute  vesM*K  which  extend  perpendicuhu^v  for  sooae  distance 
into  the  cerebral  subt<tance.  At  the  base  of  the  brain,  in  the  situation  of  tike  siib- 
stantia  perforata  and  locos  perforatum,  a  number  of  long  straight  vessels  are  given 
ofi^  which  pass  through  the  white  matter  to  reach  the  grej  snbstanoe  in  the  inte- 
rior. On  the  cerel>eUum,  the  membrane  is  more  delicate,  and  the  vessels  frooi  its 
inner  surface  are  shorter.  Upon  the  crura  cerebri  and  pons  Varolii  its  characters 
are  alu>gether  changed;  it  here  presents  a  dense  fibrous  structure,  marked  onlj 
bj  i*li^ht  traces  of  vascularitj. 

According  to  Fohmann  and  Arnold,  this  membrane  contains  namerons  Ijb- 
phatic  vesiHfls.  Its  nerves  are  derived  from  the  sympathetic,  and  also  froas  the 
third,  sixth,  seventh,  eighth,  and  accessorius.  They  accompanj  the  brandies  of 
the  arteries. 

The  Brain. 

The  brain  (encephalan)  is  that  portion  of  the  cerebro-spinal  axis  diat  is  con- 
tained in  the  cranial  cavitj.  It  is  divided  into  four  principal  parts:  viz^  the 
cerebrum,  the  cerel>ellum,  the  pons  Varolii,  and  medulla  oblongata. 

The  Cerebrum  forms  the  largest  portion  of  the  ence{dialic  mass,  and  occupies 
a  considerable  part  of  the  cavitj  of  the  cranium,  resting  in  the  anterior  and 
middle  foss«  of  the  base  of  the  ekuU,  and  separated  posteriorly  from  the  cere- 
bellum bj  the  tentorium  cerebellL  About  the  middle  of  its  under  surface  is  a 
narrow  constricted  portion,  part  of  which,  the  crura  cerebri,  is  continued  onwards 
into  tbe  pons  Varolii  below,  and  through  it  to  the  medulla  oblongata  and  spinal 
cord;  whilst  another  portion,  the  cmra  cerebelli,  pass  down  into  the  cerebellum. 

Tbe  Cerebellum  (little  brain  or  after  brain)  is  situated  in  the  inferior  occipital 
foi*s»2E,  being  separated  from  the  under  surface  of  the  posterior  lobes  of  the  cere- 
brum by  the  tentorium  cerebelli.  It  is  coimected  to  the  rest  of  the  encephalic 
mass  by  means  of  connecting  bands,  called  crura\  of  these,  two  ascend  to  the 
cerebrum,  two  descend  to  the  medulla  oblongata,  and  two  blend  together  in  front, 
forming  the  pons  Varolii. 

The  Pons  Varolii  is  that  portion  of  the  encephalic  mass  which  rests  upon  die 
upper  part  of  the  basilar  process.  It  constitutes  a  sort  of  centre  to  the  various 
segments  above  named,  receiving,  above,  the  crura  from  the  cerebrum;  at  the 
sides,  the  cmra  from  the  cerebellum;  and,  being  connected,  below,  with  the  medulla 
oblongata. 

The  Medulla  Oblongata  extends  from  the  lower  border  of  the  pons  Varolii  to 
the  upper  part  of  the  spinal  cord.  It  lies  beneath  the  cerebellum,  resting  on  the 
lower  part  of  the  basilar  groove  of  the  occipital  bone. 

Weight  of  the  Encephalon.  The  average  weight  of  the  brain  in  the  adtdt  male 
is  49^  oz.,  or  a  little  more  than  31b.  avoirdupois,  that  of  the  female  44  oz.,  the 
average  difference  between  the  two  being  from  5  to  6  oz.  The  prevailing 
weight  of  the  brain  in  the  male  ranges  between  46  oz.  and  53  oz.,  and  in  the 
female,  between  41  oz.  and  47  oz.  In  the  male,  the  maximum  weight  out  of 
278  cases  was  65  oz.,  and  the  minimum  weight  34  oz.  The  maximum  weight  of 
the  adult  female  brain,  out  of  191  cases,  was  56  oz.,  and  the  minimum  wd^ 
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31  oe.  It  ftppears  that  the  weight  of  the  brain  increasee  rapidi}'  up  to  the  eeventh 
yefkr,  more  slowly  to  between  sixteen  and  twenty,  and  still  more  slowly  to  between 
thirty  and  for^,  when  it  reacbee  ite  maximum.  Beyond  this  period,  as  age  ad- 
vances and  the  mental  faculties  decline,  the  brain  diminieheB  slowly  in  weight 
about  an  ounce  for  each  subsequent  decennial  period.  These  resnlta  apply  alike 
to  both  aexea. 

The  size  of  the  brain  appears  to  bear  a  general  relation  to  the  intellectual  capa- 
city of  the  individual,  Cuvier's  brain  weighed  rather  more  than  64  oz.,  that  of 
the  late  Dr.  Abercrombie  63  oz.,  and  that  of  Dupuytren  62^  oz.  On  the  other 
hand,  the  brain  of  an  idiot  seldom  weighs  more  than  23  oz. 

The  human  brain  is  heavier  than  that  of  all  the  lower  animals  excepting 
the  elephant  and  whale.  The  brain  of  the  former  weighs  from  8  lb.  to  10  lb., 
and  that  of  the  whale,  in  a  specimen  seventy-five  feet  long,  weighed  r&ther  more 
than  51b. 

Medulla.  Oblongata. 

The  mednUa  oblongata  is  the  upper  enlai^ed  part  of  the  spinal  cord,  and  ex- 
tends from  (he  upper  border  of  the  atlas  to  the  tower  border  of  the  pons  Varolii. 
It  is  directed  obliquely  downwards  and  backwards,  its  ant«rior  surface  resting  on 
the  basilar  groove  of  the  occipital  bone,  its  posterior  surface  being  received  into 
the  fossa  between  the  hemispheres  of  the  cerebellnm,  forming  the  floor  of  the 
fourth  ventricle.  It  is  pyramidal  in  form,  its  broad  extremity  directed  up- 
wards, its  lower  end  being  narrow  at  its  point  of  connection  with  the  cord.  It 
measures  an  inch  and  a  quarter  in  length,  three  quarters  of  an  inch  in  breadth  at 
its  widest  part,  and  half  an  inch  in  thickness.  Its  surface  is  marked  in  the 
median  line,  in  front  and  behind,  by  an  anterior  and  posterior  median  fissure, 
which  are  continuous  with  those  of  the  spinal  cord.  The  anterior  fissure  contains 
a  fold  of  pia  mater,  and  terminates  below  the  pons  in  a  eul-dt-tae,  the  foramen 
CKCum.  The  posterior  is  a  deep  but  narrow  fissure,  continued  upwards  along  the 
floor  of  the  fourth  ventricle,  where  it  is  finally  lost.  These  two  fissures  divide 
the  medulla  into  two  symmetrical  halves,  each  lateral  half  being  subdivided  by 
minor  grooves  into  four  columns,  which,  from  before  backwards,  are  named,  the 
anterior  pyramid,  lateral  tract  and  olivary  body,  the  rettiform  body,  thepotterior 
pyramid. 

The  Anterior  Fyramidt  are  two 
pyramidal- shaped  bundles  of  white 
matter,  placed  one  on  either  side  of 
the  anterior  median  fissure,  and  sepa- 
rated &om  the  olivary  body,  which  is 
external  to  them,  by  a  slight  depres- 
rion.  At  the  lower  border  of  the 
pons  they  are  somewhat  coustricted; 
they  then  become  enlarged,  and  taper 
slightly  as  they  descend,  being  con- 
tinuous below  with  the  anterior  co- 
lumns of  the  cord.  On  separating  the 
pyramids  below,  it  will  be  observed 
that  the  innermost  fibres  of  the  two 
form  from  four  te  five  bundles  on  e«ch 
side,  which  decussate  with  one  another; 
this  decussation,  however,  is  not  form- 
ed entirely  of  fibres  from  the  pyramids, 
but  mainly  from  the  deep  portion  of 
the  lateral  columns  of  the  cord  which 
pass  forwards  to  the  surface  between 
the  diverging  sDterior  columns.  The 
outermost  fibres  do  not  decussate ;  they 
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are  derived  from  the  anterior  columns  of  the  cord,  and  are  continued  directlj  up- 
wards through  the  pons  Varolii. 

LcUeral  Tract  and  Olivary  Body.  The  lateral  tract  is  continuous  with  the 
lateral  column  of  the  cord.  Below,  it  is  hroad,  and  includes  that  part  of  the 
roeduUa  between  the  anterior  pyramid  and  restiform  body;  but,  above,  it  is 
pushed  a  little  backwards,  and  narrowed  by  the  projection  forwards  of  the  olivary 
body. 

The  Olivary  Bodies  are  two  prominent,  oval  masses,  situated  behind  the  ante- 
rior pyramids,  from  which  they  are  separated  by  slight  grooves.  They  equal,  in 
breadth,  the  anterior  pyramids,  are  a  little  broader  above  than  below,  and  are 
about  half  an  inch  in  length,  being  separated,  above,  from  the  pons  Varolii,  by  % 
slight  depression.  Numerous  white  fibres  {fihra  arciformes)  are  seen  winding 
around  the  lower  end  of  each  body ;  sometimes  crossing  their  surface. 

The  Restiform  Bodies  are  the  largest  columns  of  the  medulla,  and  continnoas, 
below,  with  the  posterior  columns  of  the  cord.  They  are  two  rounded,  cord-like 
eminences,  placed  between  the  lateral  tracts,  in  front,  and  the  posterior  pyramids, 
behind;  from  both  of  which  they  are  separated  by  slight  grooves.  As  they  ascend, 
they  diverge  from  each  other,  assist  in  forming  the  lateral  boundaries  of  the  fourth 
ventricle,  and  then  enter  the  corresponding  hemisphere  of  the  cerebellum,  fonning 
its  inferior  peduncle. 

The  Posterior  Pyramids  {fasciculi  graciles)  are  two  narrow,  white  cords,  placed 
one  on  each  side  of  the  posterior  median  fissure,  and  separated  from  the  restiform 
bodies  by  a  narrow  groove.  They  consist  entirely  of  white  fibres,  uid  are  con- 
tinuous with  the  posterior  median  columns  of  the  spinal  cord.  These  bodies  lie 
at  first,  in  close  contact.  Opposite  the  apex  a38.— Posterior  SuAce  of  Medulla 
of  the  fourth  ventricle,  they  form  an  en-  Oblongata, 

largement  {processus  clavatus),  and  then, 
diverging,  are  lost  in  the  corresponding 
restiform  body.  The  up|)er  part  of  the 
posterior  pyramids  form  the  lateral  bounda- 
ries of  the  calamus  scriptorius. 

The  Posterior  surface  of  the  Medulla 
Oblongata  forms  part  of  the  floor  of  the 
fourth  ventricle.  It  is  of  a  triangular  form, 
bounded  on  each  side  by  the  diverging  pos- 
terior pyramids,  and  is  that  part  of  the 
ventricle  which,  from  its  resemblance  to  the 
point  of  a  pen,  is  called  the  calamus  scrip- 
torius.  The  divergence  of  these  columns, 
and  the  restiform  bodies,  opens  to  view  the 
grey  matter  of  the  medulla,  which  is  con- 
tinuous, below,  with  the  grey  commissure  of 
the  cord.  In  the  middle  line  is  seen  a 
longitudinal  furrow,  continuous  with  the 
posterior  median  fissure  of  the  cord,  termi- 
nating, below,  at  the  point  of  the  ventricle, 
in  a  cul'de-sacy  the  ventricle  of  Arantius, 
which  descends  into  the  medulla  for  a  slight 
extent.  It  is  the  remains  of  a  canal,  which,  in  the  fuDtus,  extends  throughout  the 
the  entire  length  of  the  cord. 

Structure.  The  columns  of  the  cord  are  directly  continuous  with  those  of  the 
medulla  oblongata,  below;  but,  higher  up,  both  the  white  and  grey  constitu- 
ents are  re-arranged  before  they  are  continued  upwards  to  the  cerebrum  and 
cerebellum. 

The  Anterior  Pyramid  is  composed  of  fibres  derived  from  the  anterior  column 
of  the  cord  of  its  own  side,  and  from  the  lateral  column  of  the  opposite  half  of 
the  cord,   and   is  continued  upwards  into  the  cerebrum  and  cerebellum.     The 
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cerebellar   fibres    form    a   superficial  and    deep  layer,   which  pass  beneath   the 

olive  to  the  reBtiform  body,  and  spread  out  into  the  structure  of  the  cerebellum. 

A  deeper  f&sciculus  encloses    the   olivary  body,   and,   receiving  fibres  &om  it, 

enters  the  pons  as  the  olivary  fasciculus  or 

fillet;  but  the  chief  mass  of  fibres  from  the 

pyramid,  the  cerebral  fibres,  enter  the  pons 

in   their  passage  upwards  to  the  cerebrum. 

The    anterior   pyramids    contain    no    grey 

matter. 

The  Lateral  Traet  is  continuous,  be- 
low, with  the  lateral  column  of  the  cord. 
Its  fibres  pass  in  three  different  directions. 
The  most  external  join  the  restiform  body, 
and  pass  to  the  cerebellum.  The  internal,  more  numerous,  pass  forwards, 
pushing  aside  the  fibres  of  the  anterior  column,  and  form  part  of  tlie  opposite 
anterior  pyramid.  The  middle  fibres  ascend,  beneath  the  olivary  body,  to  the 
cerebrum,  passing  along  Uie  hack  of  the  pons,  and  form,  together  with  fibres  from 
the  restiform  body,  the  ya««e»/i  teretes,  in  the  floor  of  the  fourth  ventricle. 


140.— The  ColuE 


Olivary  Body.  It  a  transverse  section  is  made  through  either  olivary  body, 
it  will  be  found  to  be  a  small  ganglionic  mass,  deeply  imbedded  in  the  medulla, 
partly  appearing  on  the  surface  as  a  smooth,  olive-shaped  eminence  (fig.  239).  It 
conBistB,exlemally,  of  white  substance;  and  internally,  of  a  grey  nncleus,  the  corpus 
dentatum.  The  grey  matter  is  arranged  in  the  form  of  a  hollow  capsule,  open 
at  its  upper  and  inner  part,  and  presenting  a  sig-zag,  or  dentated  outline.  White 
fibres  originate  from  tJie  interior  of  this  body,  by  the  apeKur«  in  the  posterior 
part  of  the  capsule.  They  join  with  those  fibres  of  the  anterior  column  which 
ascend  on  the  outer  side,  and  beneath  the  olive,  to  form  the  olivary  fasciculus, 
which  ascends  to  the  cerebrum. 

The  Rtttiform  Body  is  formed  chiefly  of  fibres  &om  the  posterior  column  of  the 
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cord;  but  it  receives  some  from  the  lateral  colamn,  and  a  fasciculus  from  die 
anterior,  and  is  continued,  upwards,  to  the  cerebrum  and  cerebellum.  On  enter- 
ing the  pons,  it  divides  into  two  fasciculi,  above  the  point  of  the  fourth  ventricle. 
The  most  external  one  enters  the  cerebeUum :  the  inner  one  joins  the  posterkH' 
pyramid,  is  continued  up  along  the  fourth  ventricle,  and,  joining  the  fasciculi 
teretes,  passes  up  to  the  cerebrum. 

Septum  of  the  Medulla  Oblongata.  Above  the  decussation  of  the  anterior 
pyramids,  numerous  white  fibres  extend,  from  behind  forwards,  in  the  median 
line,  forming  a  septum,  which  subdivides  the  medulla  into  two  lateral  halTee. 
Some  of  these  fibres  emerge  at  the  anterior  median  fissure,  and  form  a  band  Trhich 
curves  around  the  lower  border  of  the  olivary  body,  Gt  passes  transversely  across 
it,  and  round  the  sides  of  the  medulla^  forming  ^e  arciform  fibres  of  Rolando. 
Others  appear  in  the  fioor  of  the  fourth  ventricle,  issuing  from  the  posterior 
median  fissure,  and  form  the  white  striie  in  that  situation. 

Grey  Matter  of  the  Medulla  Oblongata.  The  grey  matter  of  the  meduUm,  is  a 
continuation  of  that  contained  in  the  interior  of  the  spinal  cord,  besides  a  series 
of  special  deposits,  or  nuclei. 

In  the  lower  part  of  the  medulla  the  grey  matter  is  arranged  as  in  the  cord, 
but,  at  the  upper  part,  it  becomes  more  abundant,  and  is  disposed  with  leas 
apparent  regularity,  becoming  blended  with  all  the  white  fibres,  except  the 
anterior  pyramids.  The  part  corresponding  to  the  transverse  grey  commissure  of 
the  cord,  is  exposed  to  view  in  the  floor  of  the  medulla  oblongata,  by  the  diverg- 
ence of  the  restiform  bodies,  and  posterior  pyramids,  becoming  blended  with  the 
ascending  fibres  of  the  lateral  column,  and  thus  forming  the  fasciculi  teretes. 
The  lateral  crescentic  portions  but  especially  the  posterior  horns,  become  enlarged, 
blend  with  the  fibres  of  the  restiform  bodies,  and  form  the  tuberculo  cinereo  of 
Rolando. 

Special  deposits  of  grey  matter  are  found  both  in  the  anterior  and  posterior 
parts  of  the  medulla;  in  the  former  situation,  forming  the  corpus  dentatum 
within  the  olivary  body,  and  in  the  latter,  a  series  of  special  masses,  or  nuclei, 
connected  with  the  roots  of  origin  of  the  spinal  accessory,  vagus,  glosso-pharyn- 
geal,  and  hypo-glossal  nerves. 

Pons  Varolii. 

The  pons  Varolii  {mesocephale,  Chaussier)  is  the  bond  of  union  of  the  various 
segments  of  the  encephalon,  connecting  the  cerebrum  above,  the  medulla  oblongata 
below,  and  the  cerebellum  behind.  It  is  situated  above  the  medulla  oblongata, 
below  the  crura  cerebri,  and  between  the  hemispheres  of  the  cerebellum. 

Its  under  surface  presents  a  broad  transverse  band  of  white  fibres,  which  arch^ 
like  a  bridge  across  the  upper  part  of  the  medulla,  extending  between  the  two 
hemispheres  of  the  cerebellum.  This  surface  projects  considerably  beyond  the 
level  of  these  parts,  is  of  a  quadrangular  form,  rests  upon  the  basilar  groove  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  middle  line  a  longitudinal  groove,  wider  in  front  than  behind, 
which  lodges  the  basilar  artery;  numerous  transverse  striae  are  also  observed  on 
each  side,  which  indicate  the  course  of  its  superficial  fibres. 

Its  upper  surface  forms  part  of  the  fioor  of  the  fourth  ventricle,  and  at  each  side 
it  becomes  contracted  into  a  thick  rounded  cord,  the  crus  cerebelli,  which  enters 
the  substance  of  the  cerebellum,  constituting  its  middle  peduncle. 

Structure.  The  pons  Varolii  consists  of  alternate  layers  of  transverse  and  longi- 
tudinal fibres  intermixed  with  grey  matter  (fig.  240). 

The  transverse  fibres  connect  together  the  two  lateral  hemispheres  of  the  cere- 
bellum, and  constitute  its  great  transverse  commissure.  They  consist  of  a  super- 
ficial and  a  deep  layer.  The  superficial  layer  passes  uninterruptedly  across  the 
surface  of  the  pons,  forming  a  uniform  layer,  consisting  of  fibres  derived  from  the 
crus  cerebelli  on  each  side,  which  meet  in  the  median  line.     The  deep  layer  of 
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transverse  fibres  decussate  with  the  longitudinal  fibres  continued  up  from  the 
medulla;  thej  also  connect  the  hemispheres  of  the  cerebellum. 

The  longitudinal  fibres  are  continued  up  through  the  pons.  I.  From  the  ante- 
rior pyramidal  body.  2.  Prom  the  olivary  body.  3.  From  the  lateral  and 
posterior  columns  of  the  cord,  receiving  special  fibres  from  the  grey  matter  of  the 
pons  itself. 

1.  The  fibres  from  the  anterior  pyramid  ascend  through  the  pons,  embedded 
between  two  layers  of  transverse  fibres,  being  subdivided  in  their  course  into 
smaller  bundles;  at  the  upper  border  of  the  pons  they  enter  the  cms  cerebri, 
forming  its  fasciculated  portion. 

2.  The  olivary  fasciculus  divides  in  the  pons  into  two  bundles,  one  of  which 
ascends  to  the  corpora  quadrigemina;  the  other  is  continued  to  the  cerebrum  with 
the  fibres  of  the  lateral  column. 

3.  The  fibres  from  the  lateral  and  posterior  columns  of  the  cord,  with  a  bundle 
from  the  olivary  fasciculus,  are  intermixed  with  much  grey  matter,  and  appear  in 
the  floor  of  the  fourth  ventricle  as  the  fasciculi  teretes,  they  ascend  to  the  deep  or 
cerebral  part  of  the  crus  cerebri. 

Septum,  The  pons  is  subdivided  into  two  lateral  halves  by  a  median  septum, 
which  extends  through  its  posterior  half.  The  septum  consists  of  antero-posterior 
and  transverse  fibres.  The  former  are  derived  from  the  floor  of  the  fourth  ven- 
tricle and  from  the  transverse  fibres  of  the  pons,  which  bend  backwards  before 
passing  across  to  the  opposite  side.  The  latter  are  derived  from  the  floor  of  the 
fourth  ventricle,  they  pierce  the  longitudinal  fibres,  and  are  then  continued  across 
from  one  to  the  other  side  of  the  medulla,  piercing  the  antero-posterior  fibres. 
The  two  halves  of  the  pons,  in  front,  are  connected  together  by  transverse  com- 
misural  fibres. 

Cerebrum.     Upper  Surface. 

The  cerebrum,  in  man,  constitutes  the  largest  portion  of  the  encephalon.  Its 
upper  surface  is  of  an  ovoidal  form,  broader  behind  than  in  front,  convex  in  its 
general  outline,  and  divided  into  two  lateral  halves  or  hemispheres,  right  and  left, 
by  the  great  longitudinal  fissure.  This  fissure  extends  throughout  the  entire 
length  of  the  cerebrum  in  the  middle  line,  reaching  down  to  the  base  of  the  brain 
in  front  and  behind,  but  interrupted  in  the  middle  by  a  broad  transverse  com- 
missure of  white  matter,  the  corpus  callosum,  which  connects  the  two  hemi- 
spheres together.  This  fissure  lodges  the  falx  cerebri,  and  indicates  the  original 
development  of  the  brain  by  two  lateral  halves. 

Each  hemisphere  presents  an  outer  surface,  which  is  convex  to  correspond  with 
the  vault  of  the  cranium;  an  inner  surface,  flattened,  and  in  contact  with  the  oppo- 
site hemisphere,  the  two  forming  the  sides  of  the  longitudinal  fissure;  and  an 
under  surface  or  base,  of  more  irregular  form,  which  rests,  in  front,  in  the  anterior 
and  middle  fossas  at  the  base  of  the  skull,  and  behind,  upon  the  tentorium. 

Convolutions.  IS  the  pia  mater  is  removed  with  the  forceps,  the  entire  surface 
of  each  hemisphere  will  present  a  number  of  convoluted  eminences,  the  convolu- 
tions, separated  from  each  other  by  depressions  {sulci)  of  various  depths.  The 
outer  surface  of  each  convolution,  as  well  as  the  sides  and  bottom  of  the  sulci 
between  them,  are  composed  of  grey  matter,  which  is  here  called  the  cortical 
substance.  The  interior  of  each  convolution  is  composed  of  white  matter,  white 
fibres  also  blend  with  the  grey  matter  at  the  sides  and  bottom  of  the  sulci.  By 
this  arrangement  the  convolutions  are  admirably  adapted  to  increase  the  amount 
of  grey  matter  without  occupying  much  additional  space,  and  also  afford  a  greater 
extent  of  surface  for  the  fibres  to  terminate  in  it.  On  closer  examination,  however, 
the  grey  matter  of  the  cortical  substance  is  found  subdivided  into  four  layers,  two 
of  which  are  composed  of  grey  and  two  of  white  substance.  The  most  external 
is  an  outer  white  stratum,  not  equally  thick  over  all  parts  of  the  brain,  being  most 
marked  on  the  convolutions  in  the  longitudinal  fissure  and  on  the  under  part  of 
the  brain,  especially  on  the  middle  lobe,  near  the  descending  horn  of  the  lateral 
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ventricle.  Beneatli  the  Utter  ie  a  tbick  reddisb  grey  lamiDs,  uid  then  another  thin 
wliit«  etratum;  lastly,  a  tliin  stratum  of  grey  matter,  which  lies  in  close  coDt«ct 
with  the  white  fibres  of  the  hemisplierea:  cosaequently  white  and  gi^  laming 
alternate  with  one  another  in  the  grey  matter  of  the  convolutions.  In  certain 
convolutions,  however,  the  cortical  substance  couMSts  of  no  less  than  six  layers, 
three  grey  and  three  white,  an  additional  white  stratum  dividing  the  most  super- 
ficiot  grey  one  into  two;  this  is  especially  marked  in  those  convolutions  which 
are  situated  near  the  corpus  calloaum. 

A  perfect  resemblance  between  the  convolutions  does  not  exist  in  all  brains,  nor 
are  they  symmetrical  on  the  two  sides  of  the  same  brun.  Occasionally  the  &ee 
borders  or  the  sides  of  a  deep  convolution  present  s  fissured  or  notched  ap- 
pearance. 

The  tulei  are  generally  an  inch  in  depth;  they  also  vary  in  difierent  brains,  and 
in  different  parts  of  the  same  brain;  they  are  usually  deepest  on  the  outer  coDvex 

1^'.— tipper  Sur&oe  of  the  Brun,  the  Pia  Uater  having  been  removed. 


surface  of  the  hemispheres;  the  deepest  is  situated  on  the  inner  surface  of  the 
hemisphere,  on  a  level  with  the  corpus  callosum,  and  corresponds  to  the  projection 
in  the  posterior  bom  of  the  lateral  ventricle,  the  hippocampus  minor. 

The  number  and  extent  of  the  convolutions,  as  well  as  their  depth,  appear  to 
bear  a  close  relation  to  the  intellectual  power  of  the  individual,  as  is  shown  in 
their  increasing  complexity  of  arrangement  as  we  ascend  from  the  lowest  mam- 
mnlia  up  to  man.  Thus  they  are  absent  in  some  of  the  lower  orders  of  this  class, 
and  they  increase  in  number  and  extent  through  the  higher  orders.    In  man  they 
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present  the  most  complex  arrangement.  Again,  in  the  child  at  birth  before  the 
intellectual  faculties  are  exercised,  the  convolutions  have  a  very  simple  arrange- 
ment, presenting  few  undulations;  and  the  sulci  between  them  are  less  deep 
than  in  the  adult.  In  old  age,  when  the  mental  faculties  have  diminished  in 
activity,  the  convolutions  become  much  less  prominently  marked. 

Those  convolutions  which  are  the  largest  and  most  constantly  present,  are  the 
convolution  of  the  corpus  callosum,  the  convolution  of  the  longitudinal  fissure,  the 
supra-orbital  convolution,  and  the  convolutions  of  the  outer  surface  of  the  hemi- 
sphere. 

The  Convolution  of  the  Corpus  Callosum  {gyrus  fomicatus)  is  always  well 
marked.  It  lies  parallel  with  the  upper  surface  of  the  corpus  callosum,  com- 
mencing, in  front,  on  the  under  surface  of  the  brain  in  front  of  the  anterior  per- 
forated space;  it  winds  round  the  curved  border  of  the  corpus  callosum,  and 
passes  along  its  upper  surface  as  far  as  its  posterior  extremity,  where  it  is 
connected  with  the  convolutions  of  the  posterior  lobe;  it  then  curves  downwards 
and  forwards,  embracing  the  cerebral  peduncle,  passes  into  the  middle  lobe,  forming 
the  hippocampus  major  and  terminates  just  behind  the  point  from  whence  it 
arose. 

The  Supra'Orbiiar  Convolution  on  the  under  surface  of  the  anterior  lobe  is 
well  marked. 

The  Convolution  of  the  Longitudinal  Fissure  bounds  the  margin  of  the  fissure 
on  the  upper  surface  of  the  hemisphere.  It  commences  on  the  under  surface  of 
the  brain,  at  the  anterior  perforated  spot,  passes  forwards  along  the  inner  margin  of 
the  anterior  lobe,  being  here  divided  by  a  deep  sulcus,  in  which  the  olfactory  nerve 
is  received;  it  then  curves  over  the  anterior  and  upper  surface  of  the  hemisphere, 
along  the  margin  of  the  longitudinal  fissure,  to  its  posterior  extremity,  where  it 
curves  forwards  along  the  under  surface  of  the  hemisphere  as  far  as  the  middle 
lobe. 

The  convolutions  on  the  outer  convex  surface  of  the  hemisphere,  the  general 
direction  of  which  is  more  or  less  oblique,  are  the  largest  and  the  most  complicated 
convolutions  of  the  brain,  frequently  becoming  branched  like  the  letter  Y  in  their 
course  upwards  and  backwards  towards  the  longitudinal  fissure:  these  convolutions 
attain  their  greatest  development  in  man,  and  are  especially  characteristic  of  the 
human  brain.     They  are  seldom  symmetrical  on  the  two  sides. 

Cerebrum.     Under  Surface  or  Base. 

The  under  surface  of  each  hemisphere  presents  a  subdivision,  as  already  men- 
tioned, into  three  lobes,  named,  from  their  position,  anterior,  middle,  and  pos- 
terior. 

The  anterior  lobe,  of  a  triangular  form,  with,  its  apex  backwards,  is  somewhat 
concave,  and  rests  upon  the  convex  surface  of  the  roof  of  the  orbit,  being  sepa- 
rated from  the  middle  lobe  by  the  fissure  of  Sylvius.  The  middle  lobcy  which  is 
more  prominent,  is  received  into  the  middle  fossa  of  the  base  of  the  skull.  The 
posterior  lobe  rests  upon  the  tentorium,  its  extent  forwards  being  limited  by  the 
anterior  margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surface  of  the  cerebrum  in 
the  middle  line  are  here  arranged  in  the  order  in  which  they  are  met  with  from 
before  backwards. 

Longitudinal  fissure.  Tuber  cinereum. 

Corpus  callosum  and  its  peduncles.  Infundibulum. 

Lamina  cinerea.  Pituitary  body. 

Olfactory  nerve.  Corpora  albicantia. 

Fissure  of  Sylvius.  Posterior  perforated  space. 

Anterior  perforated  space.  Crura  cerebri. 
Optic  conmiissure. 

The  Longitudinal  Fissure  separates  the  two  hemispheres  from  one  another;  it 
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divides  the  two  anterior  lobes  in  front;  and  on  rtusing  the  cerebellum  and  pons,  it 
will  be  seen  completely  separating  the  two  posterior  lobes,  the  intermediate  por- 
tion of  the  fissure  being  arrested  bj  the  great  transverse  band  of  white  matter, 
the  corpus  callosum.  Of  these  two  portions  of  the  longitudinal  fissure,  that  which 
separates  the  posterior  lobes  is  the  longest.  In  the  fissure  between  the  two  ante- 
rior lobes  the  anterior  cerebral  u'teries  may  be  seen  ascending  to  the  corpus 
caliosum;  and  at  the  back  part  of  this  portion  of  the  fissure,  the  anterior  curved 
portion  of  the  corpus  callosum  descends  to  the  base  of  the  brain. 

141.— Base  of  the  Brtun. 


The  CoTput  Callosum  terminates  at  the  base  of  the  brain  by  a  concave  margin, 
which  is  connected  with  the  tuber  cinereum  through  the  intervention  of  a  Uiin 
layer  of  grey  substance,  tlie  lamina  cinerea.  This  may  be  exposed  by  gently 
raising  and  drawing  back  the  optic  commisaare.  A  broad  white  band  may  be 
observed  on  each  side,  passing  from  the  under  surface  of  the  corpus  callosum  in 
front,  backwards  and  outwards,  to  the  commencement  of  the  fissure  of  Sylvius; 
these  bands  are  called  the  peduncle*  of  the  corpus  callosum.  Laterally,  the 
corpus  callosum  extends  into  the  anterior  lobe. 

The  Lamina  Cinerea  is  a  thin  layer  of  grey  substance,  extending  backwards 
from  the  termination  of  the  corpus  callosum  above  the  optic  commissure  to  the 
tuber  cinereum;  it  is  continuous  on  either  side  with  the  grey  matter  of  the  ante- 
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rior  perforated  space,  and  forms  the  anterior  part  of  the  inferior  boundary  of  the 
third  ventricle. 

The  Olfactory  Nerve^  with  its  bulb,  is  seen  on  either  side  of  the  longitudinal 
fissure,  upon  the  under  surface  of  e^*'^  anterior  lobe. 

The  Fissure  of  Sylvius  separates  me  anterior  and  middle  lobes,  and  lodges  the 
middle  cerebral  arterj.  At  its  entrance  is  seen  a  point  of  medullary  substance, 
corresponding  to  a  subjacent  band  of  white  fibres,  connecting  the  anterior  and 
middle  lobes,  and  called  the  fasciculus  unciformis;  on  following  this  fissure  out- 
wards, it  divides  into  two  branches,  which  enclose  a  triangular-shaped  prominent 
cluster  of  isolated  convolutions,  the  island  of  ReiL  These  convolutions,  from 
being  covered  in  by  the  sides  of  the  fissure,  are  called  the  gyri  operti. 

The  Anterior  Perforated  Space  is  situated  at  the  inner  side  of  the  fissure  of 
Sylvius.  It  is  of  a  triangular  shape,  bounded  in  front  by  the  convolution  of 
the  anterior  lobe  and  roots  of  the  olfactory  nerve;  behind,  by  the  optic  tract;  ex- 
ternally, by  the  middle  lobe  and  commencement  of  the  fissure  of  Sylvius;  internally, 
it  is  continuous  with  the  lamina  cinerea,  and  crossed  by  the  peduncle  of  the  corpus 
callosum.  It  is  of  a  greyish  colour,  and  corresponds  to  the  under  surface  of  the 
corpus  striatum,  a  large  mass  of  grey  matter,  situated  in  the  interior  of  the  brain; 
it  has  received  its  name  from  being  perforated  by  numerous  minute  apertures  for 
the  transmission  of  small  straight  vessels  into  the  substance  of  the  corpus  striatum. 

The  Optic  Commissure  is  situated  in  the  middle  line,  immediately  behind  the 
lamina  cinerea.     It  is  the  point  of  junction  between  the  two  optic  nerves. 

Immediately  behind  the  diverging  optic  tracts,  and  between  them  and  the 
peduncles  of  the  cerebrum  (cinira  cerebri)  is  a  lozenge-shaped  interval,  the  inter- 
peduncular space,  in  which  are  found  the  following  parts,  arranged  in  the  following 
order  from  before  backwards:  the  tuber  cinereum,  infundibulum,  pituitary  body, 
corpora  albicantia,  and  the  posterior  perforated  space. 

The  Tuber  Cinereum  is  an  eminence  of  grey  substance,  situated  between  the 
optic  tracts  and  the  corpora  albicantia;  it  is  connected  with  the  surrounding  parts 
of  the  cerebrum,  forms  part  of  the  floor  of  the  third  ventricle,  and  is  continuous 
with  the  grey  substance  in  that  cavity.  From  the  middle  of  its  under  surface,  a 
conical  tubular  process  of  grey  matter,  about  two  lines  in  length,  is  continued 
downwards  and  forwards  to  be  attached  to  the  posterior  lobe  of  the  pituitary 
body;  this  is  the  infundibulum.  Its  canal,  funnel-shaped  in  form,  communicates 
with  that  of  the  third  ventricle. 

The  Pituitary  Body  is  a  small  reddish-grey  vascular  mass,  weighing  from  five 
to  ten  grains,  and  of  an  oval  form,  situated  in  the  sella  Turcica,  in  connection  with 
which  it  is  retained  by  the  dura  mater  which  forms  the  inner  wall  of  the  cavernous 
sinus.  It  is  very  vascular,  and  consists  of  two  lobes,  separated  from  one  another 
by  a  fibrous  lamina.  Of  these,  the  anterior  is  the  larger,  of  an  oblong  form,  and 
somewhat  concave  behind,  where  it  receives  the  posterior  lobe,  which  is  round. 
The  anterior  lobe  consists  externally  of  firm  yellowish-grey  substance,  and  inter- 
nally of  a  soft  pulpy  substance  of  a  yellQwish-white  colour.  The  posterior  lobe  is 
darker  than  the  anterior.  In  the  foetus  it  is  larger  proportionally  than  in  the 
adult,  and  contains  a  cavity  which  communicates  through  the  infundibulum  with 
the  third  ventricle.  In  the  adult  it  is  firmer  and  more  solid,  and  seldom  contains 
any  cavity.  Its  structure,  especially  the  anterior  lobe,  is  similar  to  that  of  the 
ductless  glands. 

The  Corpora  Albicantia  are  two  small  round  white  masses,  each  about  the 
size  of  a  pea,  placed  side  by  side  immediately  behind  the  tuber  cinereum.  They 
are  formed  by  the  anterior  crura  of  the  fornix,  hence  called  the  bulbs  of  the 
fomixy  which,  after  descending  to  the  base  of  the  brain,  are  folded  upon  them- 
selves, before  passing  upwards  to  the  thalami  optici.  They  are  composed  exter- 
nally of  white  substance,  and  internally  of  grey  matter;  the  grey  matter  of  the 
two  being  connected  by  a  transverse  commissure  of  the  same  material.  At  an 
early  period  of  foetal  life  they  are  blended  together  into  one  large  mass,  but 
become  separated  about  the  seventh  month. 
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The  Posterior  Perforated  Space  {Pons  Tarini)  corresponds  to  a  whitish-grey 
substance,  placed  between  the  corpora  albicantia  in  front,  the  pons  Varolii  behind^ 
and  the  crura  cerebri  on  either  side.  It  forms  the  back  part  of  the  floor  of  the 
third  yentricle,  and  is  perforated  by  numerous  small  orifices  for  the  passage  of 
blood-vessels,  to  the  thalami  optici. 

The  Crura  Cerebri  {Peduncles  of  the  Cerebrum)  are  two  thick  cylindrical 
bundles  of  white  matter,  which  emerge  from  the  anterior  border  of  the  pons,  and 
diverge  as  they  pass  forwards  and  outwards  to  enter  the  under  part  of  either 
hemisphere.  Each  cms  is  about  three-quarters  of  an  inch  in  length,  and  some* 
what  broader  in  front  than  behind.  They  are  marked  upon  their  surface  with 
longitudinal  striae,  and  each  is  crossed,  just  before  entering  the  hemisphere,  by  a 
flattened  white  band,  the  optic  tract,  which  is  adherent  by  its  upper  border  to  the 
peduncle.  In  its  interior  is  contained  a  mass  of  dark  grey  matter,  called  locus 
niger.  The  third  nerves  may  be  seen  emerging  from  the  inner  side  of  either 
cms;  and  the  fourth  nerve  winding  around  its  outer  side  from  above. 

Each  cms  consists  of  a  superficial  and  deep  layer  of  longitudinal  white  fibres, 
continued  upwards  from  the  pons,  separated  by  a  mass  of  grey  matter,  the  locus 
niger. 

The  Superficial  Z^ongitudinal  Fibres  are  continued  upwards,  from  the  anterior 
pyramids  to  the  cerebrum.  They  consist  of  coarse  fasciculi,  which  form  the  free 
part  of  the  cms,  and  have  received  the  name  of  the  fasciculated  portion  of  the 
peduncle,  or  crust. 

The  Deep  Layer  of  Longitudinal  Fibres  are  continued  upwards,  to  the  cere- 
brum, ftoia  the  laterid  and  posterior  columns  of  the  medulla,  and  from  the  olivary 
fasciculus,  these  fibres  consisting  of  some  derived  from  the  same,  and  others  from 
the  opposite  lateral  tract  of  the  medulla.  More  deeply,  are  a  layer  of  finer  fibres, 
mixed  with  grey  matter,  derived  from  the  cerebellum,  blended  with  the  former. 
The  cerebral  surface  of  the  cms  cerebri  is  formed  of  these  fibres,  and  is  named  the 
tegmentum. 

The  Locus  Niger  is  a  mass  of  grey  matter,  situated  between  the  superficial 
and  deep  layer  of  fibres  above  described.  It  is  placed  nearer  the  inner  than  the 
outer  side  of  this  body. 

The  posterior  lobes  of  the  cerebrum  are  concealed  from  view  by  the  upper 
surface  of  the  cerebellum,  and  pons  Varolii.  When  these  parts  are  removed,  the 
two  hemispheres  are  seen  to  be  separated  by  the  great  longitudinal  fissure,  this 
fissure  being  arrested,  in  front,  by  the  posterior  rounded  border  of  the  corpus 
callosum. 

General  Arranqeb£ent  of  the  Parts  composimo  the  Cerebrum. 

'As  the  peduncles  of  the  cerebrum  enter  the  hemispheres,  they  diverge  from 
one  another,  so  as  to  leave  an  interval  between  them,  the  interpeduncular  space. 
As  they  ascend,  the  component  fibres  of  each  pass  through  two  large  masses  of 
grey  matter  called  the  ganglia  of  the  brain,  the  thalami  optici,  and  corpora 
striata,  which  project  as  rounded  eminences  from  the  upper  and  inner  side  of  each 
peduncle.  The  hemispheres  are  connected  together,  above  these  masses,  by  the 
great  transverse  commissure,  the  corpus  callosum,  and  the  interval  left  between 
its  under  surface,  the  upper  surface  of  the  ganglia,  and  the  parts  closing  the 
interpeduncular  space,  forms  the  general  ventricular  cavity.  The  upper  part  of 
this  cavity  is  subdivided  into  two,  by  a  vertical  septum,  the  septum  lucidum;  and 
thus  the  two  lateral  ventricles  are  formed.  The  lower  part  of  this  cavity  forms 
the  third  ventricle,  which  communicates  with  the  lateral  ventricles,  above,  and 
with  the  fourth  ventricle,  behind.  The  fifth  ventricle  is  the  interval  left  between 
the  two  layers  composing  the  septum  lucidum. 

Interior  op  the  Cerebrum. 
If  the  upper  part  of  either  hemisphere  is  removed  with  a  scalpel,  about  half  an 
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inch  above  the  level  of  the  corpus  callosum,  its  internal  white  matter  will  be 
exposed.  It  is  an  oval-shaped  centre,  of  white  substance,  surrounded  on  all  sides 
by  a  narrow,  convoluted  margin  of  grej  matter,  which  presents  an  equal  thickness 
in  nearly  every  part.  This  white,  central  mass,  has  been  called  the  centrum  ovale 
minus.  Its  surface  is  studded  with  numerous  minute  red  dots  {puncia  vasculosa), 
produced  by  the  escape  of  blood  from  divided  blood-vessels.  In  inflammation,  or 
great  congestion  of  the  brain,  these  are  very  numerous,  and  of  a  dark  colour.  If 
the  remaining  portion  of  the  hemispheres  are  slightly  separated  from  one  another, 
a  broad  band  of  white  substance  will  be  observed  connecting  them,  at  the  bottom 
of  the  longitudinal  fissure:  this  is  the  corpus  callosum.  The  margins  of  the 
hemispheres,  which  overlap  this  portion  of  the  brain,  are  called  the  labia  cerebri. 
It  is  a  part  of  the  convolution  of  the  corpus  callosum  {gyrus  fomicatus\  already 
described ;  and  the  space  between  it  and  the  upper  surface  of  the  corpus  callosum, 
has  been  termed  the  ventricle  of  the  corpus  callosum. 

The  hemispheres  should  now  be  sliced  off,  to  a  level  with  the  corpus  callosum, 
when  the  white  substance  of  that  structure  will  be  seen  connecting  together  both 
hemispheres.  The  large  expanse  of  medullary  matter  now  exposed,  surrounded 
by  the  convoluted  margin  of  grey  substance,  is  called  the  centrum  ovale  majus  of 
Vieussens. 

243.— Section  of  the  Bndn.    Made  on  a  Level  with  the  Corpus  Callosum. 


The  Corpus  Callosum  is  a  thick  stratum  of  transverse  fibres,  exposed  at  the 
bottom  of  the  longitudinal  fissure.  It  connects  the  two  hemispheres  of  the  brain, 
forming  their  great  transverse  commissure;  and  forms  the  roof  of  a  space  in  the 
interior  of  each  hemisphere,  the  lateral  ventricle.  It  is  about  four  inches  in 
length,  extending  to  within  an  inch  and  a  half  of  the  anterior,  and  to  within  two 
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inchea  ud  &  half  of  the  posterior,  p«K 
behind  than  in  front,  and  it  ii  tliii'ker  *t 
thickeai  behind.  It  preeenu  m  eomewha 
terminating  anteriorl;  id  ■  roundvd  bordi 
warda,  between  the  anterior  lobea  to  tiie  I 
a  diEtiocI  bend,  named  the  inte,  or  gmt 
beak  (rottrum),  becoming  gradually  narro 
lobe,  and  is  connected,  through  the  tamii 
The  reflected  piortion  of  the  corpus  call* 
bnnijli'-i  of  vhiie  eub^iauce,  which,  divei 
acroHs  ilie  anterior  perforated  space,  10 
They  are  called  the  peduncles  of  the  o 
callosum  forms  a  thick,  rounded  fold,  wl 
curves  forwards,  and  is  then  continuous 
its  fibrous  structure  is  very  apparent  to  tl 
transverse  bundles.  Along  the  middle  line, 
laterally  by  two  or  more  slightly  elevaj 
longitudinalet,  or  nerres  of  Lancifi;  and, 
stri«  are  seen,  beneath  the  cunvolution,  w 
are  the  stris  longitudinales  kterales.     Tl 
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is  continaouB  behind  with  the  fornix,  bein 
turn  lucidiun,  which  forms  a  Terti<»]  pa 
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either  side,  the  fibres  of  the  corpus  callosum  penetrate  into  the  substance  of  the 
hemispheres,  and  connect  together  the  anterior,  middle,  and  part  of  the  posterior 
lobes.  It  is  the  increased  aggregation  of  fibres  derived  from  the  anterior  and 
posterior  lobes,  which  explains  the  great  thickness  of  the  two  extremities  of  this 
commissure. 

An  incision  should  now  be  made  through  the  corpus  callosum,  on  either  side  of  the 
raphe,  when  two  lar^  irregular  cavities  will  be  exposed,  which  extend  throughout  the 
entire  length  of  each  hemisphere.    These  are  the  lateral  ventricles. 

The  Lateral  Ventricles  are  serous  cavities,  formed  by  the  upper  part  of  the 
general  ventricular  space  in  the  interior  of  the  brain.  They  are  lined  by  a  thin 
diaphanous  lining  membrane,  covered  with  ciliated  epithelium,  and  moistened  by  a 
serous  fluid,  which  is  sometimes,  even  in  health,  secreted  in  considerable  quantity. 
These  cavities  are  two  in  number,  one  in  each  hemisphere,  and  they  are  sepa- 
rated from  each  other  by  a  vertical  septum,  the  septum  lucidum. 

Each  lateral  ventricle  consists  of  a  central  cavity,  or  body,  and  three  smaller 
cavities,  or  cornua,  which  extend  from  it  in  different  directions.  The  anterior 
comu,  curves  forwards  and  outwards,  into  the  substance  of  the  anterior  lobe.  The 
posterior  comu,  called  the  digital  cavity^  curves  backwards  into  the  posterior  lobe. 
The  middle  cornu,  descends  into  the  middle  lobe. 

The  Central  Cavity,  or  body  of  the  lateral  ventricle,  is  triangular  in  form.  It 
is  bounded,  above,  by  the  under  surface  of  the  corpus  callosum,  which  forms  the 
roof  of  the  cavity.  Internally,  is  a  vertical  partition,  the  septum  lucidum,  which 
separates  it  from  the  opposite  ventricle,  and  connects  the  under  surface  of  the 
corpus  callosum  with  the  fornix.  Its  fioor  is  formed  by  the  following  parts, 
enumerated  in  their  order  of  position,  from  before  backwards,  the  corpus  striatum, 
taenia  semicircularis,  thalamus  opticus,  choroid  plexus,  corpus  fimbriatum,  and 
fornix. 

The  Anterior  Comu  is  triangular  in  form,  passing  outwards  into  the  anterior 
lobe,  and  curving  round  the  anterior  extremity  of  the  corpus  striatum.  It  is 
bounded,  above  and  in  front,  by  the  corpus  callosum;  behind,  by  the  corpus 
striatum. 

The  Posterior  Comu,  or  digital  cavity,  curves  backwards  into  the  substance  of 
the  posterior  lobe,  its  direction  being  backwards  and  outwards,  and  then  inwards. 
On  its  fioor  is  seen  a  longitudinal  eminence,  which  corresponds  with  a  deep  sulcus 
between  two  convolutions:  this  is  called  the  hippocampus  minor.  Between  the 
middle  and  posterior  horns,  a  smooth  eminence  is  observed,  which  varies  con- 
siderably in  size  in  different  subjects.     It  is  called  the  eminentia  collateralis. 

The  Corpus  Striatum  (superior  ganglion  of  the  cerebrum),  has  received  its 
name  from  the  striated  appearance  which  its  section  presents,  from  white  fibres 
diverging  through  its  substance.  The  intra-ventricular  portion  is  a  large  pear- 
shaped  mass,  of  a  grey  colour  externally;  its  broad  extremity  is  directed  forwards, 
into  the  fore-part  of  the  body,  and  anterior  comu  of  the  lateral  ventricle;  its 
narrow  end  is  directed  outwards  and  backwards,  being  separated  from  its  fellow 
by  the  thalami  optici;  it  is  covered  by  the  serous  lining  of  the  cavity,  and  crossed 
by  some  veins  of  considerable  size.  The  extra-ventricular  portion  is  imbedded 
in  the  white  substance  of  the  hemisphere. 

The  TtBnia  Semicircularis  is  a  narrow,  whitish,  semi-transparent  band,  of 
medullary  substance,  situated  in  the  depression  between  the  corpus  striatum  and 
thalamus  opticus.  Anteriorly,  it  descends  in  connexion  with  the  anterior  pillar 
of  the  fornix;  behind,  it  is  continued  into  the  descending  horn  of  the  ventricle, 
where  it  becomes  lost.  Its  surface,  especially  at  its  fore-part,  is  transparent,  and 
dense  in  structure,  and  was  called  by  Tarinus  the  homy  band.  It  consists  of 
longitudinal  white  fibres,  the  deepest  of  which  run  between  the  corpus  striatum 
and  thalamus  opticus.  Beneath  it  is  a  large  vein  {vena  corporis  striati),  which 
receives  numerous  smaller  veins  from  the  surface  of  the  corpus  striatum,  and 
thalamus  opticus,  and  terminates  in  the  vense  Galeni. 
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The  Choroid  Pkxut  ie  &  highly  vascular,  IVinge-like  membrane,  occapjing  the 
margiD  of  the  fold  of  pia  mater  {velum  interpotitum),  in  the  interior  of  the  brain. 
It  extends,  in  a  curved  direction,  acroee  the  floor  of  the  lateral  ventricle.  In  front, 
where  it  is  small  and  tapering,  it  communicates  with  the  choroid  plexus  of  tlie 
opposite  side,  tlirough  a  large  oval  aperture,  the  foramen  of  Monro.  Poste- 
riori]', it  descends  into  the  middle  horn  of  the  lateral  ventricle,  where  it  joins  with 
the  pia  mater  through  the  transverse  fissure.  In  structure,  it  consists  of  minute;, 
and  highly  vascular  villous  processes,  the  villi  being  covered  by  a  single  layer  of 
epithelium,  composed  of  large,  round  corpuscles,  contaiuing,  besides  a  central 
nucleus,  a  bright  yellow  spot.  The  arteries  of  the  choroid  plexus  enter  the  ven- 
tricle at  the  descending  comu,  and,  after  ramifying  through  its  substance,  send 
branches  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexuses  ter- 
minate in  the  venffi  Galeni. 

The  Corpus  Fxmbriatum,  or  Ttenia  Hippocampi,  is  a  narrow,  white,  tape-like 
band,  situated  immediately  behind  the  choroid  plexus.  It  is  the  lateral  edge  of 
the  posterior  pillar  of  the  fornix,  uid  is  attached  along  the  inner  border  of  the 
hippocampus  major  as  it  descends  into  the  middle  horn  of  the  lateral  ventricle. 
It  may  be  traced  as  far  as  the  pes  hippocampi. 


The  Tkalami  Optici  and  Fornix  will  be  described  when  more  c 
posed,  in  a  liLtcr  stage  of  the  dissection  of  the  brain. 


mpletely  ex- 
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The  middle  comu  should  now  be  exposed,  throughout  its  entire  extent,  by  introducing 
the  little  finger  ^entl^  into  it,  and  cutting  through  the  hemisphere,  between  it  and  the 
surface,  in  the  direction  of  the  cavity. 

The  Middlcy  or  Descending  CornUy  the  largest  of  the  three,  traverses  the 
middle  lobe  of  the  brain,  forming  in  its  course  a  remarkable  curve  round  the 
back  of  the  optic  thalamus.  It  passes,  at  first,  backwards,  outwards,  and  down- 
wards, and  then  curves  around  the  crus  cerebri,  forwards  and  inwards,  nearly  to 
the  point  of  the  middle  lobe,  close  to  the  fissure  of  Sylvius.  Its  superior  bound- 
ary is  formed  by  the  medullary  substance  of  the  middle  lobe,  and  the  under  surface 
of  the  thalamus  opticus.  Its  inferior  boundary  presents  for  examination  the 
following  parts:  The  hippocampus  major,  pes  hippocampi,  pes  accessorius,  corpus 
fimbriatum,  choroid  plexus,  fascia  dentata,  transverse  fissure. 

The  Hippocampus  Major^  or  Comu  Ammonis,  so  called  from  its  resemblance 
to  a  ram's  horn,  is  a  white  eminence,  of  a  curved  elongate  form,  extending  along 
the  entire  length  of  the  fioor  of  the  middle  bom  of  the  lateral  ventricle.  At  its 
lower  extremity  it  becomes  enlarged,  and  presents  a  number  of  rounded  elevations 
with  intervening  depressions,  which,  from  presenting  some  resemblance  to  the 
claw  of  an  animal,  is  called  the  pes  hippocampi.  If  a  transverse  section  is  made 
through  the  hippocampus  major,  it  will  be  seen  that  this  eminence  is  the  inner 
surface  of  the  convolution  of  the  corpus  callosum,  doubled  upon  itself  like  a  horn, 
the  white  convex  portion  projecting  into  the  cavity  of  the  ventricle;  the  grey 
portion  being  on  the  surface  of  the  cerebrum,  the  edge  of  which,  slightly  indented, 
forms  the  fascia  dentata.  The  white  matter  of  the  hippocampus  major  is  conti- 
nuous through  the  corpus  fimbriatum,  with  the  fornix  and  corpus  callosum. 

The  Pes  AccessoriuSy  or  Eminentia  CollateraliSy  has  been  already  mentioned,  as 
a  white  eminence,  varying  in  size,  placed  between  the  hippocampus  major  and 
minor,  at  the  junction  of  the  posterior  with  the  descending  comu.  Like  the 
hippocampi,  it  is  formed  by  w^ite  matter  corresponding  to  one  of  the  sulci, 
between  two  convolutions  protruding  into  the  cavity  of  the  ventricle. 

The  Corpus  Fimbriatum  {T€Bnia  Hippocampi),  is  a  narrow,  tape-like  band, 
attached  along  the  inner  concave  border  of  the  hippocampus  major,  and  reaching 
down  as  far  as  the  pes  hippocampi.  It  is  a  continuation  of  the  posterior  pillar  of 
the  fornix,  prolonged  from  the  central  cavity  of  the  lateral  ventricle. 

Fascia  Dentata.  On  separating  the  inner  border  of  the  corpus  fimbriatum 
from  the  choroid  plexus,  and  raising  the  edge  of  the  former,  a  serrated  band  of 
grey  substance,  the  edge  of  the  grey  substance  of  the  middle  lobe,  will  be  seen 
beneath  it:  this  is  the  fascia  dentata.  Correctly  speaking,  it  is  placed  external  to 
the  cavity  of  the  descending  comu. 

The  Transverse  Fissure  is  seen  on  separating  the  corpus  fimbriatum  from  the 
thalamus  opticus.  It  is  situated  beneath  the  fornix,  extending  from  the  middle 
line  behind,  downwards  on  either  side,  to  the  end  of  the  descending  comu,  being 
bounded  on  one  side  by  the  fornix  and  the  hemisphere,  and  on  the  other  by  the 
thalamus  opticus.  Through  this  fissure  the  pia  mater  passes  from  the  exterior  of 
the  brain  into  the  ventricles,  to  form  the  choroid  plexuses.  Where  the  pia  mater 
projects  into  the  lateral  ventricle,  beneath  the  edge  of  the  fornix,  it  is  covered  by 
a  prolongation  of  the  lining  membrane,  which  excludes  it  from  the  cavity. 

The  Septum  Lucidum  forms  the  internal  boundary  of  the  lateral  ventricle.  It 
is  a  thin,  semi-transparent  septum,  attached,  above,  to  the  under  surface  of  the 
corpus  callosum;  below,  to  the  anterior  part  of  the  fornix;  and,  in  front  of  this, 
to  the  prolonged  portion  of  the  corpus  callosum.  It  is  triangular  in  form,  broad 
in  front,  and  narrow  behind,  its  surfaces  looking  towards  the  cavities  of  the 
ventricles.  The  septum  consists  of  two  laminae,  separated  by  a  narrow  interval, 
the  fifth  ventricle. 

Each  lamina  consists  of  an  internal  layer  of  white  substance,  covered  by  the 
lining  membrane  of  the  fifth  ventricle;  and  an  outer  layer  of  grey  matter,  covered 
by  the  lining  membrane  of  the  lateral  ventricle.  The  cavity  of  the  ventricle  is 
lined  by  a  serous  membrane,  covered  with  epithelium,  and  contains  fluid.     In  the 
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foetus,  and  in  some  animals,  this  cavity  communicates,  below,  with  the  third 
ventricle;  but  in  the  adult,  it  forms  a  separate  cavity.  In  cases  of  serous  efiiiBiOB 
into  the  ventricles,  the  septum  is  often  found  softened  and  partially  broken 
down. 

The  fifth  ventricle  may  be  exposed  by  catting  through  the  septum,  and  attached  portioQ 
of  the  corpus  calloeum,  with  the  scissors ;  after  eiamining  which,  the  corpus  callosain 
should  be  cut  across,  towards  its  anterior  part,  and  the  two  portions  carefmly  diaaected, 
the  one  forwards,  the  other  backwards,  when  the  fornix  will  be  exposed. 

The  Fornix  is  a  longitudinal  lamella,  of  fibrous  matter,  situated  beneath  the 
corpus  callosum,  with  which  it  is  continuous  behind,  but  separated  from  it  in 
front  by  the  septum  lucidum.  It  may  be  divided  along  the  middle  line  into  twt> 
symmetrical  halves,  one  for  either  hemisphere.  These  two  portions  are  joined 
together  in  the  middle  line,  where  they  form  the  body,  but  are  separated  from  one 
another  in  front  and  behind;  in  front,  forming  the  anterior  crura,  and  behind, 
the  posterior  crura. 

The  body  of  the  fornix  is  triangular  in  form;  narrow  in  front,  broad  behind. 
Its  upper  surface  is  connected,  in  the  median  line,  to  the  septum  lucidum  in  front, 
and  the  corpus  callosum  behind.  Its  under  surface  rests  upon  the  velum  interpo- 
situm,  which  separates  it  from  the  third  ventricle,  and  the  inner  portion  of  the 
optic  thalami.  Its  lateral  edges  form,  on  each  side,  part  of  the  floor  of  the  lateral 
ventricles,  and  are  in  contact  with  the  choroid  plexuses. 

The  anterior  crura  arch  downwards  towards  the  base  of  the  brain,  separated 
from  each  other  by  a  narrow  interval.  They  are  composed  of  white  fibres,  which 
descend  through  a  quantity  of  grey  matter  in  the  lateral  walls  of  the  third  ven- 
tricle, and  are  placed  immediately  behind  the  anterior  commissure.  At  the  base 
of  the  brain,  the  white  fibres  of  each  eras  form  a  sudden  curve  upon  themselves, 
spread  out  and  form  the  outer  part  of  the  corresponding  corpus  albicans,  from 
which  point  they  may  be  traced  upwards  into  tha  substance  of  the  corresponding 
thalamus  opticus.  The  anterior  crura  of  the  fornix  are  connected  in  their  course 
with  the  optic  commissure,  the  white  fibres  covering  the  optic  thalamus,  the 
peduncle  of  the  pineal  gland,  and  the  superficial  fibres  of  the  tsenia  semicircu- 
laris. 

The  posterior  crurn,  at  their  commencement,  are  intimately  connected  by 
their  upper  surfaces  with  the  corpus  callosum;  diverging  from  one  another, 
they  pass  downwards  into  the  descending  horn  of  the  lateral  ventricle,  being 
continuous  with  the  concave  border  of  the  hippocampus  major.  The  lateral 
thin  edges  of  the  posterior  crura  have  received  the  name  corpus  Jimbriatum^ 
already  described.  On  the  under  surface  of  the  fornix,  towards  its  posterior  part, 
between  the  diverging  posterior  crura,  may  be  seen  some  transverse  lines,  and 
others  longitudinal  or  oblique.  This  appearance  has  been  termed  the  lyra^  frxnn 
the  fancied  resemblance  it  bears  to  the  strings  of  a  harp. 

Between  the  anterior  pillars  of  the  fornix  and  the  anterior  extremities  of  the 
thalami  optici,  an  oval  aperture  is  seen  on  each  side,  the  foramen  of  Monro.  The 
two  openings  descend  towards  the  middle  line,  and  joining  together,  lead  into  the 
upper  part  of  the  third  ventricle.  These  openings  form  a  transverse  conmiunica- 
tion  between  the  lateral  ventricles,  and  below  with  the  third  ventricle. 

Divide  the  fornix  across  anteriorly,  and  reflect  the  two  portions,  the  one  forwards,  the 
other  backwards,  when  the  velum  interpositum  will  be  exposed. 

The  Velum  Interpositum  is  a  vascular  membrane,  reflected  from  the  pia  mater 
into  the  interior  of  the  brain  through  the  transverse  fissure,  passing  beneath  the 
posterior  rounded  border  of  the  corpus  callosum  and  fornix,  and  above  the  corpora 
quadrigemina,  pineal  gland,  and  optic  thalami.  It  is  of  a  triangular  form,  and 
separates  the  under  surface  of  the  body  of  the  fornix  from  the  cavity  of  the  third 
ventricle.  Its  posterior  border  forms  an  almost  complete  investment  for  the  pineal 
gland.  Its  anterior  extremity,  or  apex,  is  bifid;  each  bifurcation  being  continued 
into  the  corresponding  lateral  ventricle,  behind  the  anterior  crura  of  the  fornix. 
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forming  the  anterior  extremity  of  the  choroid  plexos.  On  its  under  surface  ore 
two  vascular  fringes,  which  diverge  from  each  other  behind,  and  project  into  tlie 
cavity  of  the  third  ventricle.  These  are  the  choroid  plexuses  of  the  third  ven- 
tricle. To  its  lateral  margins  are  connected  the  choroid  plexuses  of  the  lateral 
ventricles.  The  arteries  of  the  velum  tnterpositum  enter  from  behind,  beneath 
the  corpus  callosum.  Its  veins,  the  venie  Galeni,  two  in  number,  run  along  its 
under  surface;  they  are  formed  by  the  venie  corporis  striati  and  the  venee  plexus 
choroides:  the  vcnce  Cralcni  unite  posteriorly  into  a  single  trunk,  which  t«nninat«a 
IB  the  straight  sinus. 

The  velum  interpoeitum  should  now  be  removed.  This  must  be  effected  carefully, 
especially  at  its  posterior  part,  where  it  investa  the  pineal  gland ;  the  thakmi  optioi  wUl 
then  be  exposed  with  the  cavity  of  the  third  ventricle  between  them  (fig.  14.6). 

146- —Ite  Third  and  Fourth  Ventricles. 


The  Tbalami  Optici  {Superior  Ganglia  of  the  Cerebrum)  are  two  large 
oblong  mftssea,  placed  between  the  diverging  portions  of  the  corpora  atriala;  they 
are  of  a  white  colour  superiicially,  internally  they  are  composed  of  white  fibres 
intermiKcd  with  grey  matter.  Each  thalamus  rests  upon  its  corresponding  crus 
cerebri,  which  it  embraces.  Externally,  it  is  bounded  by  the  corpus  striatum  and 
tenia  semicircularis,  and  is  continuous  with  the  hemisphere.  Intentally,  it  forms 
the  lateral  boundary  of  the  third  ventricle;  and  running  along  its  upper  border  is 
seen  the  peduncle  of  the  pineal  gland.  Its  upper  surface  is  free,  being  partly 
Been  in  the  lateral  ventricle;  it  is  partly  covered  by  the  fornix,  and  marked  in 
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front  by  an  eminence,  the  anterior  tubercle.  Its  under  surface  forms  the  roof  of 
the  descending  coma  of  the  lateral  ventricle;  into  it  the  cms  cerebri  passes.  Its 
posterior  and  inferior  party  which  projects  into  the  descending  horn  of  the  lateral 
ventricle,  presents  two  small  round  eminences,  the  internal  and  external  geniculate 
bodies.  Its  anterior  extremity^  which  is  narrow,  forms  the  posterior  boondary  of 
the  foramen  of  Monro. 

The  Third  Ventricle  is  the  narrow  oblong  fissure  placed  between  the  thalami 
optici,  and  extending  to  the  base  of  the  brain.  It  is  bounded  above  by  the  under 
surface  of  the  velum  interposltum,  from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle,  and  laterally  by  two  white  tracts,  one  on  either  side,  the 
peduncles  of  the  pineal  gland.  Its  floor,  somewhat  oblique  in  its  direction,  is 
formed,  from  before  backwards,  by  the  parts  which  close  the  interpeduncalar 
space,  viz.,  the  lamina  cinerea,  the  tuber  cinereum  and  infundibulum,  the  corpora 
albican tia,  and  the  locus  perforatus;  its  sides,  by  the  optic  thalami;  in  front,  by 
the  anterior  crura  of  the  fornix  and  part  of  the  anterior  commissure;  behind,  by 
the  posterior  commissure  and  the  iter  a  tertio  ad  quartum  rentriculum. 

The  cavity  of  the  third  ventricle  is  crossed  by  three  commissures,  named,  from 
their  position,  anterior^  middle^  and  posterior. 

The  Anterior  Commissure  is  a  rounded  cord  of  white  fibres,  placed  in  fi*ont  of 
the  anterior  crura  of  the  fornix.  It  perforates  the  corpus  striatum  on  either  side, 
and  spreads  out  into  the  substance  of  the  hemispheres,  over  the  roof  of  the  de- 
scending  horn  of  the  lateral  ventricle. 

The  Middle  or  Soft  Commissure  consists  almost  entirely  of  grey  matter.  It 
connects  together  the  thalami  optici,  and  is  continuous  with  the  grey  matter  lining 
the  anterior  part  of  the  third  ventricle. 

The  Posterior  Commissure^  smaller  than  the  anterior,  is  a  flattened  white  band 
of  fibres,  connecting  together  the  two  thalami  optici  posteriorly.  It  bounds  the 
third  ventricle  posteriorly,  and  is  placed  in  front  of  and  beneath  the  pineal  gland, 
above  the  opening  leading  to  the  fourth  ventricle. 

The  third  ventricle  has  four  openings  connected  with  it.  In  front  are  two  oval 
apertures,  one  on  either  side,  the  foramina  of  Monro,  through  which  the  third 
communicates  with  the  lateral  ventricles.  Behind,  is  a  third  opening  leading  into 
the  fourth  ventricle  by  a  canal,  the  aqueduct  of  Sylvius,  or  iter  a  tertio  ad  quartum 
ventriculum.  The  fourth,  situated  in  the  anterior  part  of  the  floor  of  the  ven- 
tricle, is  a  deep  pit,  which  leads  downwards  to  the  funnel-shaped  cavity  of  the 
infundibulum  {iter  ad  infundibulum). 

The  lining  membrane  of  the  lateral  ventricles  is  continued  through  the  foramina 
of  Monro  into  the  third  ventricle,  and  extends  along  the  iter  a  tertio  into  the 
fourth  ventricle;  at  the  bottom  of  the  iter  ad  infundibulum  it  ends  in  a  cul-de-sac. 

Grey  Matter  of  the  Third  Ventricle,  A  layer  of  grey  matter  covers  the  greater 
part  of  the  surface  of  the  third  ventricle.  In  the  floor  of  this  cavity  it  exists  in 
great  abundance,  and  is  prolonged  upwards  on  the  sides  of  the  thalami,  extending 
across  the  cavity  as  the  soft  commissure;  below,  it  enters  into  the  corpora  albi- 
can tia,  surrounds  in  part  the  anterior  pillars  of  the  fornix,  and  ascends  on  the 
sides  of  the  septum  lucidum. 

Behind  the  third  ventricle,  and  in  front  of  the  cerebellum,  are  the  corpora 
quadrigemina,  and  resting  upon  these  the  pineal  gland. 

The  Pineal  Gland  {Conarium\  so  named  from  its  peculiar  shape  {pinuSj  the 
fruit  of  the  fir),  is  a  small  reddish-grey  body,  conical  in  form,  placed  inmiediately 
behind  the  posterior  commissure,  and  between  the  nates,  upon  which  it  rests.  It 
is  retained  in  its  position  by  a  duplicature  of  pia  mater,^  derived  from  the  under 
surface  of  the  velum  interpositum,  which  almost  completely  invests  it.  The  pineal 
gland  is  about  four  lines  in  length,  and  from  two  to  three  in  width  at  its  base,  and  is 
said  to  be  larger  in  the  child  than  in  the  adult,  and  in  the  female  than  in  the  male. 
Its  base  is  connected  with  the  cerebrum  by  some  transverse  commissural  fibres 
derived  from  the  posterior  commissure,  and  by  four  slender  peduncles,  formed  of 
medullary  fibres.     Of  these,  the  two  superior  pass  forwards  upon  the  upper  and 
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iuner  margin  of  the  optic  thalami,  to  the  anterior  crura  of  the  fornix,  with  which 
they  become  blended.  The  inferior  peduncles  pass  vertically  downwards  from 
the  base  of  the  pineal  body,  along  the  back  part  of  the  inner  surface  of  the  thalami, 
and  are  only  seen  on  a  longitudinal  vertical  section  through  the  gland.  The 
pineal  gland  is  very  vascular,  and  consists  chiefly  of  grey  matter,  with  a  few 
medullary  fibres.  In  its  base  is  a  small  cavity,  said  by  some  to  communicate  with 
that  of  the  third  ventricle.  It  contains  a  transparent  viscid  fluid,  and  occasion- 
ally a  quantity  of  sabulous  matter,  named  acervulus  cerebri^  composed  of  phos- 
phate and  carbonate  of  lime,  phosphate  of  magnesia  and  anmionia,  with  a  little 
animal  matter.  These  concretions  are  almost  constant  in  their  existence,  and  are 
found  at  all  periods  of  life.  When  this  body  is  solid,  the  sabulous  matter  is  found 
upon  its  surface,  and  occasionally  upon  its  peduncles. 

On  the  removal  of  the  pineal  body  and  adjacent  portion  of  pia  mater,  the  corpora 
quadrigemina  are  exposed. 

The  Corpora  or  Tubercula  Quadrigemina  {optic  lobes)  are  four  rounded 
eminences  placed  in  pairs,  two  in  front,  two  behind,  and  separated  from  another 
by  a  crucial  depression.  They  are  situated  immediately  behind  the  third  ventricle 
and  posterior  commissure,  beneath  the  posterior  border  of  the  corpus  callosum,  and 
above  the  tier  a  tertio  ad  quartum  ventriculum.  The  anterior  pair,  the  nates,  are 
the  larger,  oblong  from  before  backwards,  and  of  a  grey  colour.  The  posterior 
pair,  the  testes,  are  hemispherical  in  form,  and  lighter  in  colour  than  the  preceding. 
They  are  connected  on  each  side  with  the  thalamus  opticus  and  commencement  of 
the  optic  tracts,  by  means  of  two  white  prominent  bands,  termed  brachia.  Those 
connecting  the  nates  with  the  thalamus  {brachia  anteriora)  are  the  larger,  and  pass 
obliquely  outwards.  Those  connecting  the  testes  with  the  thalamus,  are  called 
the  brachia  posteriora.  Both  pairs,  in  the  adult,  are  quite  solid,  being  composed 
of  white  matter  externally,  and  grey  matter  within.  These  bodies  are  larger  in 
the  lower  animals  than  in  man.  In  fishes,  reptiles,  and  birds,  they  are  only  two 
in  number,  and  called  the  optic  lobes,  from  their  connection  with  the  optic  nerves; 
and  are  hollow  in  their  interior;  but  in  mammalia  they  are  four  in  number,  as  in 
man,  and  quite  solid.  In  the  human  foetus  they  are  developed  at  a  very  early 
period,  and  form  a  large  proportion  of  the  cerebral  mass;  at  first  they  are  only  two 
in  number,  as  in  the  lower  mammalia,  and  hollow  in  their  interior. 

These  bodies,  from  below,  receive  white  fibres  from  the  olivary  fasciculus  or 
fillet;  they  are  also  connected  with  the  cerebellum,  by  means  of  a  large  white  cord 
on  each  side,  the  processus  ad  testes,  or  superior  peduncles  of  the  cerebellum, 
from  the  corpora  quadrigemina,  these  tracts  pass  upwards  to  the  thalami. 

The  Valve  of  Vteussens  is  a  thin  translucent  lamina  of  medullary  substance, 
stretched  between  the  two  processus  e  cerebello  ad  testes;  it  covers  in  the  canal 
leading  frt)m  the  third  to  the  fourth  ventricle,  forming  part  of  the  roof  of  the  lat- 
ter cavity.  It  is  narrow  in  front,  where  it  is  connected  with  the  testes;  and  broader 
behind,  at  its  connection  with  the  vermiform  process  of  the  cerebellum.  A  slight 
elevated  ridge  (the  frenulum)  descends  upon  the  upper  part  of  the  valve  from  the 
corpora  quadrigemina,  and  on  either  side  of  it  may  be  seen  the  fibres  of  origin  of 
the  fourth  nerve.  Its  lower  half  is  covered  by  a  thin  transversely  grooved  lobule 
of  grey  matter  prolonged  from  the  anterior  border  of  the  cerebellum;  this  is  called 
the  linguetta  laminosa. 

The  Corpora  Geniculata  are  two  small  flattened  oblong  masses,  placed  on  the 
outer  side  of  the  corpora  quadrigemina,  and  on  the  under  and  back  part  of  each 
optic  thalamus,  and  are'named  from  their  position,  corpus  geniculatum  externum 
and  internum.  They  are  placed  one  on  the  outer  and  one  on  the  inner  side  of 
each  optic  tract.  In  this  situation,  the  optic  tract  may  be  seen  dividing  into  two 
bands,  one  of  which  is  connected  with  the  external  geniculate  body  and  nates,  the 
other  being  connected  with  the  internal  geniculate  body  and  testis. 

Structure  of  the  Cerebrum,  The  white  matter  of  each  hemisphere  consists  of 
three  kinds  of  fibres,     i.  Diverging  or  peduncular  fibres,  which  connect  the  hemi- 
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sphere  with  the  cord  and  medulla  oblongata.     2.  Tranererse  commiBsiirmI  fim 
which  connect  together  the  two  hemispheres.    3.  Longitudinal  commissural  fibres,  | 
which  connect  distant  parts  of  the  same  hemisphere. 

The  diverging  or  peduncular ^bres  consist  of  a  main  body  and  of  certain  acce«-' 
Bory  fibres.  The  main  body  originate  in  the  columns  of  the  cord  and  medolli 
oblongata,  and  enter  the  cerebrum  through  the  crus  cerebri,  where  thej  ar? 
arranged  in  two  bundles,  separated  by  the  locus  niger.  Those  fibres  which  fbna 
the  inferior  or  fasciculated  portion  of  the  crus  are  derived  from  the  pyramid,  and 
ascending,  pass  mainly  through  the  centre  of  the  striated  body;  those  on  the  oppo- 
site surface  of  the  cms,  which  form  the  t^mentum,  are  derived  from  the  posterior 
pyramid  and  fasciculi  teretes;  ascending,  they  pass,  some  through  the  under  part  of 
the  thalamus,  and  others  through  both  thalamus  and  corpus  striatum,  decussating 
in  these  bodies  with  each  other  and  with  the  fibres  of  the  corpus  callosum.  The 
optic  thalami  also  receive  accessory  fibres  from  the  processus  ad  testeSy  the  olivary 
fasciculus,  the  corpora  quadrigemina,  and  corpora  geniculata.  Some  of  the 
diverging  fibres  end  in  the  cerebral  ganglia,  whilst  others  pass  through  and  receive 
additional  fibres  from  them,  and  as  they  emerge,  radiate  into  the  anterior,  middle, 
and  posterior  lobes  of  the  hemisphere,  decussating  again  with  the  fibres  of  the 
corpus  callosum,  before  passing  to  the  convolutions. 

The  transverse  commissural ^hres  connect  together  the  two  hemispheres  across 
the  middle  line.  They  are  formed  by  the  corpus  callosum  and  the  anterior  and 
posterior  commissures. 

The  longitudinal  commissural ^bres  connect  together  distant  parts  of  the  same 
hemisphere,  the  fibres  being  disposed  in  a  longitudinal  direction.  They  form  the 
fornix,  the  taenia  semicircularis,  and  peduncles  of  the  pineal  gland,  the  striae  longi- 
tudinales,  the  fibres  of  the  gyrus  fomicatus,  and  the  fasciculus  uncinatus. 

The  Cerebellum. 

The  cerebellum  or  little  brain,  is  that  portion  of  the  encephalon  which  is  con- 
tained in  the  inferior  occipital  fossas.  It  is  situated  beneath  the  posterior  lobes  of  the 
cerebrum,  from  which  it  is  separated  by  the  tentorium.  Its  average  weight  in  the 
male  is  5  oz.  4  drs.  It  attains  its  maximum  weight  between  the  twenty-fifth  and 
fortieth  years;  its  increase  in  weight  after  the  fourteenth  year  being  relatively 
greater  in  the  female  than  in  the  nude.  The  proportion  between  the  cerebellum 
and  cerebrum  is,  in  the  nude,  as  I  to  8f ,  and  in  the  fenmle,  as  i  to  8^.  In  the 
infant,  it  is  proportionally  much  smaller  than  in  the  adult,  the  relation  between 
them  being,  according  to  Chaussier,  between  i  to  13,  and  i  to  26;  by  Cruvelhier 
it  was  found  to  be  I  to  20.  In  form  the  cerebellum  is  oblong,  fiattened  from 
above  downwards,  its  greatest  diameter  being  from  side  to  side.  It  measures 
from  three  and  a  half  to  four  inches  transversely,  from  two  to  two  and  a  half 
inches  from  before  backwards,  being  about  two  inches  thick  in  the  centre,  and 
about  six  lines  at  its  circumference,  the  thinnest  part.  It  consists  of  grey  and 
white  matter,  the  former^  darker  than  that  of  the  cerebrum,  occupies  the  surface; 
the  latter,  the  interior.  The  surface  of  the  cerebellum  is  not  convoluted  like  the 
cerebrum,  but  traversed  by  numerous  curved  furrows  or  sulci,  which  vary  in  depth 
at  different  parts,  and  correspond  to  the  intervals  between  the  laminae  of  which  its 
exterior  is  composed. 

Its  upper  surface  (fig.  247)  is  somewhat  elevated  in  the  median  line,  and  depressed 
towards  its  circumference;  it  consists  of  two  lateral  hemispheres,  connected  together 
by  an  elevated  median  portion  or  lobe,  the  superior  vermiform  process.  The 
median  lobe  is  the  fundamental  part,  and  in  some  animals,  as  fishes  and  reptiles, 
the  only  part  which  exists,  the  hemispheres  being  additions,  and  attaining  their 
maximum  in  man.  The  hemispheres  are  separated  in  front  by  a  deep  notch,  the 
incisura  cerebelli  anterior,  which  encircles  the  corpora  quadrigemina  behind;  they 
are  also  separated  by  a  similar  notch  behind,  the  incisura  cerebelli  posterior,  in 
which  is  received  the  upper  part  of  the  falx  cerebelli.  The  superior  vermiform 
process  (upper  part  of  the  median  lobe  of  the  cerebellum),  extends  from  the  notch 
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on  the  anterior  to  that  on  the  posterior  border.  It  is  divided  Into  three  lobes;  the 
lobulvi  eentralia,  a  email  lobe,  situated  in  the  iucieura  anterior;  the  tnonticulu* 
eerebelli,  the  central  projecting  part  of  the  process;  and  the  commumra  timplex, 
a  Bmall  lobe  near  the  incieura  posterior. 

14.7. — Upper  Surface  of  the  Cerebellum. 


The  under  turface  of  the  cerebellum  (fig,  248)  is  subdivided  into  two  well  marked 
convex  lateral  hemispheres  bj  a  depression,  the  vallej,  which  extends  from  before 
backwards  in  the  middle  line.  The  lateral  hemispheres  are  lodged  in  the  inferior 
occipital  foeste;  the  median  depression,  or  valley,  receives  the  back  part  of  the 
medulla  oblongata,  le  broader  io  the  centre  than  at  either  extremity,  and  has,  pro* 
jecting  from  its  floor,  part  of  the  median  lobe  of  the  cerebellum,  called  the  inferior 
vermiform  process.     The  parts  entering  into  the  composition  of  this  body  are, 

14^. — Under  Surbce  of  the  Cerebellum. 


irom  behind  forwards,  the  committura  brevi»,  situated  in  the  incisara  posterior; 
in  iront  of  this,  a  laminated  conical  projection,  the  pyramid;  more  anterior,  a 
larger  eminence,  the  uvula;  placed  between  the  two  rounded  lobes  which  occupy 
the  sides  of  the  valley,  the  ajaygdala;  and  connected  with  them  by  a  commissure 
of  grey  matter,  indented  on  the  surface,  and  coiled  ihfi  furrowed  band.  In  front 
of  the  uvula  ia  the  nodulus;  it  is  the  anterior  pointed  termination  of  the  inferior 
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vermiform  process,  and  projects  into  the  cavity  of  the  fourth  ventricle;  it  has  been 
named  by  Mahicame  the  laminated  tubercle.  On  each  side  of  the  nodule  is  a 
thin  layer  of  white  substance,  attached  externally  to  the  flocculus,  and  internally 
to  the  nodule,  and  to  a  corresponding  part  on  the  opposite  side;  they  form  to- 
gether the  posterior  medullary  velum^  or  commissure  of  the  flocculus.  They  are 
usually  covered  in  and  concealed  by  the  amygdals,  and  cannot  be  seen  until  these 
are  drawn  aside.  This  band  is  of  a  semilunar  form  on  each  side,  its  anterior 
margin  being  free  and  concave,  its  posterior  being  attached  just  in  front  of  the 
furrowed  band.  Between  it  and  the  nodulus  and  uvula  behind,  is  a  deep  fossa, 
called  the  swallow^s  nest  {nidus  hirundinis). 

Lobes  of  the  Cerebellum.  Each  hemisphere  is  divided  into  an  upper  and  a 
lower  portion  by  the  great  horizontal  fissure,  which  commences  in  iront  at  the 
pons,  and  passes  horizontally  round  the  free  margin  of  either  hemisphere,  back- 
wards to  the  middle  line.  From  this  primary  fissure  numerous  secondary  fissures 
proceed,  which  separate  the  cerebellum  into  lobes. 

Upon  the  upper  surface  of  either  hemisphere  there  are  two  lobes,  separated  from 
each  other  by  a  fissure.  These  are  the  anterior  or  square  lobe,  which  extends  as 
far  back  as  the  posterior  edge  of  the  vermiform  process,  and  the  posterior  or  semi- 
lunar lobe,  which  passes  from  the  termination  of  the  preceding  to  the  great  hori- 
zontal fissure. 

Upon  the  under  surface  of  either  hemisphere  there  are  five  lobes,  separated  by 
sulci;  these  are  from  before  backwards;  the  flocculus  or  sub-peduncular  lobe,  a 
prominent  tuft,  situated  behind  and  below  the  middle  peduncle  of  the  cerebellum; 
its  surface  is  composed  of  grey  matter,  subdivided  into  a  few  small  laminie:  it  is 
sometimes  called  the  pneumogastric  lobule,  from  being  situated  behind  the  pneu- 
mogastric  nerve.  The  amygdala  or  tonsil  is  situated  on  either  side  of  the  great 
median  fissure  or  valley,  and  projects  into  the  fourth  ventricle.  The  digastric 
lobe  is  situated  on  the  outside  of  the  tonsil,  being  connected  in  part  with  the 
pyramid.  Behind  the  digastric  is  the  slender  lobe,  which  is  connected  with  the 
back  part  of  the  pyramid  and  the  commissura  brevis:  and  most  posteriorly  is  the 
inferior  posterior  lobe,  which  also  joins  the  commissura  brevis  in  the  valley. 

Fourth  Ventricle. 

The  fourth  ventricle,  or  ventricle  of  the  cerebellum,  is  the  space  between  the 
posterior  surface  of  the  medulla  oblongata  and  pons  in  front,  and  the  cerebellum 
behind.  It  is  lozenge-shaped,  being  contracted  above  and  below,  and  broadest 
across  its  central  part.  It  is  bounded  laterally  by  the  processus  e  cerebello  ad 
testes  above,  and  by  the  diverging  posterior  pyramids  and  restiform  bodies  below. 

The  roof  is  arched;  it  is  formed  by  the  viJve  of  Vieussens  and  the  under  sur- 
face of  the  cerebellum,  which  presents  in  this  situation  four  small  eminences  or 
lobules,  two  occupying  the  median  line,  the  nodulus  and  uvula,  the  remaining  two, 
the  amygdala,  being  placed  on  either  side  of  the  uvula. 

The  anterior  boundary,  or  floor,  is  formed  by  the  posterior  surface  of  the  me- 
dulla oblongata  and  pons.  In  the  median  line  is  seen  the  posterior  median  fissure; 
it  becomes  gradually  obliterated  above,  and  terminates  below  in  the  point  of  the 
calamus  scriptorius,  formed  by  the  convergence  of  the  posterior  pyramids.  At 
this  point  is  the  orifice  of  a  short  canal  terminating  in  a  cul-de-sac,  itie  remains  of 
the  canal  which  extends  in  foetal  life  through  the  centre  of  the  cord.  On  each 
side  of  the  median  fissure  are  two  slightly  convex  longitudinal  eminences,  the 
fasciculi  teretes;  they  extend  the  entire  length  of  the  floor,  being  indistinct  below 
and  of  a  greyish  colour,  but  well  marked  and  whitish  above.  Each  eminence  con- 
sists of  fibres  derived  from  the  lateral  tract  and  restiform  body,  which  ascend  to  the 
cerebrum.  Opposite  the  cms  cerebelli,  on  the  outer  side  of  the  fasciculi  teretes,  is 
a  small  eminence  of  dark  grey  substance,  which  presents  a  blueish  tint  through  the 
thin  stratum  covering  it;  this  is  called  the  locus  cccruleus;  and  a  thin  streak  of  the 
same  colour  continued  up  from  this  on  either  side  of  the  fasciculi  teretes,  as  far 
^8  the  top  of  the  ventricle,  is  called  the  taenia  violacea.     The  lower  part  of  the 
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floor  of  the  ventricle  is  crossed  hy  eevenl  white  transverse  lines,  linea  tranneria; 
they  emerge  from  the  posterior  mediui  fissure:  some  enter  the  crua  cerebelli, 
others  enter  the  roots  of  origin  of  the  Auditorj  nerve,  whilst  some  pass  upwards 
and  outwards  on  the  floor  of  the  ventricle. 

The  Lining  Membrane  of  the  fourth  ventricle  is  continuous  with  that  of  the 
third,  through  the  aqueduct  of  Sjlvius,  and  its  cavity  communicates  below  with 
the  sub-arachnoid  space  of  the  brain  and  cord  through  an  aperture  in  the  layer  of 
pia  mater  extending  between  the  cerebellum  and  medulla  oblongata.  Laterally, 
this  membrane  is  reflected  outwards  a  short  distance  between  the  cerebellum  and 
medulla. 

The  Choroid  Plexutet  of  the  fourth  ventricle  are  two  in  number;  they  are 
delicate  vascular  fVlnges,  which  project  into  the  ventricle  on  each  side,  passing 
from  the  point  of  the  inferior  vermiform  process  to  the  outer  margin  of  die  resti- 
form  bodies. 

The  Grey  Matter  in  the  floor  of  the  ventricle  consists  of  a  tolerably  thick 
stratum,  continuous  below  with  the  grey  commissure  of  the  cord,  and  extending 
up  as  high  as  the  aqueduct  of  Sylvius,  besides  some  special  deposits  connected 
with  the  roots  of  origin  of  certain  nerves.  In  the  upper  half  of  the  ventricle  is 
a  projection  situated  over  the  nucleus,  from  which  the  sixth  and  facial  nerves 
take  a  common  origin.  In  the  lower  half  are  threo  eminences  on  each  side  for 
the  roots  of  origin  of  the  eighth  and  ninth  nerves. 

Structure.  If  a  vertical  section  is  made  through  either  hemisphere  of  the  cere 
helium,   midway   between 

ite  centre  sod  the  superior  1+5.— Vertical  SecUon  of  the  Cerebellum. 

vermiform  process;  it  wilt 
be  found  to  consist  of  a 
central  stem  of  white  mat- 
ter, which  contains  in  ite 
interior  a  dentate  body. 
From  the  surface  of  each 
hemisphere,  a  series  of 
plates  of  medullary  matter 
are  detached,  which,  co- 
vered with  grey  matter, 
form  the  laminie;  and  from 
its  anterior  part  arise  three 
large  processes  or  pedun- 
cles, superior,  middle,  and 
inferior,  by  which  it  is  con- 
nected with  the  rest  of  the 
encephalon. 

The  Lamina  are  about 
ten  or  twelve  in  number,  inclading  those  on  both  surfaces  of  the  organ,  those 
in  front  being  detached  at  a  right  angle,  and  those  behind  at  an  acute  angle;  as 
each  lamina  proceeds  outwards,  other  secondary  lamins  are  detached  from  it,  and 
from  these  tertiary  lamince.  The  arrangement  thus  described  gives  to  the  cut 
surface  of  the  organ  a  foliated  appearance,  to  which  the  name  arbor  vita  has  been 
given.  Each  lamina  consists  of  white  matter,  covered  externally  by  a  layer  of 
grey  substance. 

The  white  matter  of  each  lamina  is  derived  partly  from  the  central  stem;  in 
addition  to  which  white  fibres  pass  from  one  lamina  to  another. 

The  grey  matter  resembles  somewhat  the  cortical  substance  of  the  convolu- 
tions, consisting  of  two  layers,  the  external  one,  soft  and  of  a  greyish  colour,  the 
internal  one,  firmer  and  of  a  rust  colour. 

The  Corput  Dentatum,  or  Ganglion  of  the  Cerebellum,  is  situated  a  little  to 
tlie  inner  side  of  the  centre  of  the  stem  of  white  matter.  It  consists  of  an  open 
bag  or  capsule  of  grey  matter,  the  section  of  which  presents  a  grey  dentated  out- 
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line,  being  open  at  its  anterior  part.  It  is  surrounded  by  white  fibres;  white 
fibres  are  also  contained  in  its  interior,  which  issue  from  it  to  join  the  superior 
peduncles. 

The  Peduncles  of  the  cerebellum,  superior,  middle,  and  inferior,  serve  to  con- 
nect it  with  the  rest  of  the  encephalon. 

The  Superior  Peduncles  (^Processus  e  Cerebello  ad  Testes)  connect  the  cere- 
bellum with  the  cerebrum;  they  pass  forwards  and  upwards  to  the  testes,  beneath 
which  they  ascend  to  the  crura  cerebri  and  optic  thalami,  forming  part  of  the 
diverging  cerebral  fibres:  each  peduncle  forms  part  of  the  lateral  boundary  of  the 
fourth  ventricle,  and  is  connected  with  its  fellow  of  the  opposite  side  by  the  valve 
of  Yieussens.  Behind,  it  is  continuous  with  the  folia  of  the  inferior  vermiform 
process,  and  with  the  white  fibres  in  the  interior  of  the  corpus  dentatum.  Beneath 
the  corpora  quadrigemina,  the  innermost  fibres  of  each  peduncle  decussate  with 
each  other,  so  that  some  fibres  from  the  right  half  of  the  cerebellum  are  continued 
to  the  left  half  of  the  cerebrum. 

The  Inferior  Peduncles  {Processus  ad  Medullam),  connect  the  cerebellum  wiA 
the  medulla  oblongata.  They  pass  downwards,  to  the  back  part  of  the  medulla, 
and  form  part  of  the  restiform  bodies.  Above,  the  fibres  of  each  process  are  con- 
nected chiefly  with  the  laminse,  on  the  upper  surface  of  the  cerebellum;  and  below, 
they  are  connected  with  all  three  tracts  of  the  half  of  the  medulla,  and,  through 
these,  with  the  corresponding  half  of  the  cord,  excepting  the  posterior  median 
columns. 

The  Middle  Peduncles  {Processus  ad  Pontefn\  the  largest  of  the  three,  connect 
together  the  two  hemispheres  of  the  cerebellum,  forming  their  great  transverse 
commissure.  They  consist  of  a  mass  of  curved  fibres,  which  arise  in  the  lateral 
parts  of  the  cerebellum,  and  pass  across  to  the  same  points  on  the  opposite  side. 
They  form  the  transverse  fibres  of  the  pons  Varolii. 


Cranial  Nerves. 

THE  Cranial  Nerves,  nine  in  number  on  each  side,  include  all  those  which  arise 
from  some  part  of  the  cerebro-spinal  centre,  and  are  transmitted  through 
foramina  in  the  base  of  the  cranium.  They  have  been  named  numerically, 
according  to  the  order  in  which  they  pass  out  of  this  cavity.  Their  names  are 
also  derived  from  the  part  to  which  each  is  distributed,  or  from  the  special 
function  appropriated  to  each.  Taken  in  their  order,  from  before  backwards, 
they  are  as  follows: 

1st.  Olfactory.  ,    (  Facial  (Portio  dura). 

2nd.  Optic.  '     '  I  Auditory  (Portio  mollis). 

3rd.  Motores  oculorum.  (  Glosso-pharyngeal. 

4th.  Pathetic.  8th.  J  Pneumogastric,  or  Par  vagum. 

5th.  Trifacial,  Trigemini.  (  Spinal  accessory. 

6th.  Abducentes.  9th.     Hypo-glossal. 

The  cranial  nerves  may  be  subdivided  into  three  groups,  according  to  the 
peculiar  function  possessed  by  each,  viz.,  nerves  of  special  sense;  nerves  of 
motion;  and  compound  nerves,  that  is,  the  frmction  of  which  is  both  motor  and 
sensitive.     These  groups  may  be  thus  arranged: 

Serves  of  Special  Sense,  Nerves  of  Motion. 

1st.  Olfactory.  3rd.  Motores  oculorum. 

2nd.  Optic.  4th.  Pathetic. 

7th.  Auditory  (Portio  mollis).  6th.  Abducentes. 

7th.  Facial  (Portio  dura). 

9th.  Hypo-glossal. 

Compound  Nerves, 
5th.     Trifacial. 

{Glosso-pharyngeal. 
Pneumogastric. 
Spinal  accessory. 

All  the  cranial  nerves  are  connected  to  some  part  of  the  surface  of  the  brain. 
This  is  termed  their  superftcial,  or  apparent  origin.  But  the  fibres  may,  in  all 
cases,  be  traced  deeply  into  the  substimce  of  the  organ.  This  would  form  their 
deep,  or  real  origin. 

Nerves  of  Special  Sense. 

The  FiBST,  or  Olfactory  Nerve,  the  specdal  nerve  of  the  sense  of  smell,  may 
be  regarded  as  a  portion  of  the  cerebral  substance,  pushed  forward  in  direct 
relation  with  the  organ  to  which  it  is  distributed.     It  arises  by  three  roots. 

The  external,  or  long  root,  is  a  narrow,  white,  medullary  band,  which  passes 
outwards  across  the  fissure  of  Sylvius,  into  the  substance  of  ihe  middle  lobe  of  the 
cerebrum.  Its  deep  origin  may  be  traced  to  the  corpus  striatum*,  the  superficial 
fibres  of  the  optic  thalamus  f ,  the  anterior  commissure  {,  and  the  convolutions  of 
the  island  of  Reil. 

The  middle,  or  grey  root,  arises  from  a  papilla  of  grey  matter  (caruncula 
mammillaris),  imbedded  in  the  anterior  lobe.  This  root  is  prolonged  into  the 
nerve  from  the  adjacent  part  of  the  brain,  and  contains  white  fibres  in  its  interior, 
which  are  connected  with  the  corpus  striatum. 

The  internal,  or  short  root,  is  composed  of  white  fibres,  which  arise  from  the 
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inner  and  back  pttrt  of  the  anterior  lobe,  being  connected,  according  to  FoviUe, 
with  the  longitudinal  fibree  of  the  gyrus  fornicstus. 

These  three  roots  unite  and  form  a  llatbaad,  narrower  in  the  middle  than  at  either 
extremity,  and  its  section  of  a  somewhat  priamold  form.  It  ie  of  soft  texture,  and 
contune  a  considerable  amount  of  grey  matter  in  its  substance.  As  it  passes  for- 
wards, it  is  contained  in  a  deep  sulcus,  between  two  convolutions,  lying  on  the 
under  surface  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and  is 
retained  in  position  by  the  arachnoid  membrane  which  covers  it.  On  reaching  the 
cribriform  plate  of  the  ethmoid  bone,  it  expands  into  an  oblong  moas  of  greyish- 
while  substance,  the  olfactory  bulb.  From  the  under  part  of  this  bulb  are  given 
off  numerous  filaments,  about  twenty  in  number,  which  pass  through  the  cribriform 
foramina,  and  are  distributed  to  the  mucous  membrane  of  the  nose.  Each  fila- 
ment is  surrounded  by  a  tubular  prolongation  from  the  dura  mater,  and  pia  mater, 
the  former  being  lost  on  the  periosteum  lining  the  nosej  the  latter,  in  the  neuri- 
lemma of  the  nerre.  The  filaments,  as  they  enter  thb  nares,  are  divisible  into 
three  groups,  an  inner  group,  larger  than  those  on  the  outer  wall,  spread  out  over 
the  upper  third  of  the  septum;  a  middle  set,  confined  to  the  roof  of  the  nose;  and 
an  outer  set,  which  are  distributed  over  the  superior  and  middle  turbinated  bones, 
and  the  surface  of  the  ethmoid  in  front  of  them.  As  the  filaments  descend,  they 
unite  in  a  plexiform  network,  and  become  gradually  lost  in  the  lining  membrane. 
Their  mode  of  termination  is  unknown. 

The  olfactory  differs  in  structure  from  other  nerves,  in  containing  grey  matter 
in  its  interior,  being  sofl  and  pulpy  in  structure,  and  destitute  of  neurilemma.  Its 
filamenla  are  deficient  in  the  white  substance  of  Schwann,  are  not  divisible  into 
fibrillee,  and  resemble  the  gelatinous  fibres  in  being  nucleated,  and  of  a  finely- 
granular  texture. 

Optic  Nerve. 

The  Sbcond,  or  Omc  Nerve,  the  special  nerve  of  the  sense  of  sight,  is 

distributed  exclusively  to  the  eyeball.     The  nerves  of  opposite  sides  are  con- 

Dect«d  together  at  the  commissure;  and  from 

ISO.— The  Optic  Nerves  and  Optic        the  back  of  the  commissure  they    may  be 

'^''*°^  traced  to  the  brain,  under  the  name  of  the 

optic  tracts. 

The  optic  tract,  at  its  connection  with  the 
brain,  divides  into  two  bands  which  are  con- 
tinued into  the  optic  thalami,  the  corpora 
geniculata,  and  the  corpora  quadrigemina. 
The  fibres  of  origin  from  the  thalamus  may 
be  traced  partly  from  its  surface,  and  partly 
from  its  interior.  From  this  origin,  the  trsot 
winds  obliquely  across  the  under  surface  of 
the  cms  cerebri,  in  the  form  of  a  flattened 
band,  destitute  of  neurilemma,  and  is  attached 
to  it  by  its  anterior  margin.  It  now  assumes 
a  cylindrical  form,  and,  as  it  passes  forwards, 
is  connected  with  the  tuber  cinereum,  and  la- 
mina cinerea,  from  both  of  which  it  receives 
fibres.  According  to  Foville,  it  is  also  con- 
nected with  the  tenia  semicircular  is,  and  the 
anterior  termination  of  the  gyrus  fomicatus.  It  finally  joins  with  the  nerve  of 
the  opposite  side  to  form  the  optic  commissure. 

The  committure,  somewhat  quadrilateral  in  form,  rests  upon  the  olivary  pro- 
cess of  the  sphenoid  bone,  being  bounded,  in  front,  by  the  lamina  cinerea;  be- 
hind, by  the  tuber  cinereum;  on  either  side,  by  the  substantia  perforata  antica; 
Within  the  commissure,  the  optic  nerves  of  the  two  sides  undergo  a  partial 
decussation.  The  fibres  which  form  the  inner  margin  of  each  tract,  are  continued 
across  from  one  to  the  other  side  of  the  brain,  and  have  no  connection  with  the 
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optic  nerves.  These  may  be  regarded  as  commissural  fibres  between  the  thalami 
of  opposite  sides.  Some  fibres  are  continued  across  the  anterior  border  of  the 
chiasma,  and  connect  the  optic  nerves  of  the  two  sides,  having  no  relation  with 
the  optic  tracts.  They  may  be  regarded  as  commissural  fibres  between  the  two 
retinae.     The  outer  fibres  of  each  tract  are  continued 

into  the  optic  nerve  of  the  same  side.  The  central  »5»' — Course  of  the  Fibres 
fibres  of  each  tract  are  continued  into  the  optic  nerve  ^^  *^®  ^^^^  CommisMure. 
of  the  opposite  side,  decussating  in  the  commissure 
with  similar  fibres  of  the  opposite  tract. 

The  optic  nerves  arise  from  the  fore  part  of  the  .^^^^^      ^  *^^'"  *** 

commissure,  and,  diverging  from  one  another,  become        ^^^pgg™L     f^ms  * 
rounded  in  form,  firm  in  texture,  and  are  enclosed  in       ^j^^       ^^^-'ffp^*"*^ 
a  sheath  derived  from  the  arachnoid.    As  each  nerve 

passes  through  the  corresponding  optic  foramen,  it  receives  a  sheath  from  the 
dura  mater;  and  as  it  enters  the  orbit,  this  sheath  subdivides  into  two  layers,  one 
of  which  becomes  continuous  with  the  periosteum  of  the  orbit;  the  other  forms  a 
sheath  for  the  nerve,  and  becomes  lost  in  the  sclerotic.  The  nerve  passes  through 
the  cavity  of  the  orbit,  pierces  the  sclerotic  and  choroid  coats  at  the  back  part  of 
the  eyeball,  a  little  to  the  nasal  side  of  its  centre,  and  expands  into  the  retina.  A 
small  artery,  the  arteria  centralis  retinas,  perforates  the  optic  nerve  a  little  behind 
the  globe,  and  runs  along  its  interior  in  a  tubular  canal  of  fibrous  tissue.  It  sup- 
plies the  internal  surface  of  the  retina,  and  is  accompanied  by  corresponding  veins. 

Auditory  Nerve. 

The  Auditory  Nerve  (portio  mollis  of  the  seventh  pair),  is  the  special  nerve 
of  the  sense  of  hearing,  being  distributed  exclusively  to  the  internal  ear.  The 
hard  portion  of  the  seventh  pair  (portio  dura),  or  facial  nerve,  is  the  motor  nerve 
of  the  face.     It  will  be  described  vnth  the  motor  cranial  nerves. 

The  auditory  nerve  arises  from  numerous  white  striae,  the  lineae  transversae, 
which  emerge  from  the  posterior  median  fissure  in  the  anterior  wall,  or  floor,  of 
the  fourth  ventricle.  It  is  also  connected  with  the  grey  matter  of  the  medulla, 
which  corresponds  to  the  locus  caeruleus.  According  to  Foville,  the  roots  of  this 
nerve  are  connected,  on  the  under  surface  of  the  middle  peduncle,  with  the 
grey  substance  of  the  cerebellum,  with  the  flocculus,  and  with  the  grey  matter  at 
the  borders  of  the  calamus  scriptorius.  The  nerve  winds  round  the  restiform 
body,  from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior 
border  of  the  cms  cerebelli,  in  company  with  the  facial  nerve,  from  which  it  is 
partially  separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  in 
company  with  the  facial  nerve,  and,  at  the  bottom  of  the  meatus,  divides  into  two 
branches,  cochlear  and  vestibular.  The  auditory  nerve  is  very  soft  in  texture, 
(hence  the  name,  portio  mollis),  destitute  of  neurilemma,  and  within  the  meatus, 
receives  one  or  two  filaments  from  the  facial. 

The  Motor  Cranial  Nerves. 

The  Third  Nerve  (Motor  Oculi),  is  the  chief  motor  nerve  of  the  muscles  of 
the  eyeball.  It  is  a  rather  large  nerve,  of  rounded  form  and  firm  texture,  having 
its  apparent  origin  from  the  inner  surface  of  the  cms  cerebri,  immediately  in 
front  of  the  pons  Varolii. 

The  deep  origin  may  be  traced  into  the  substance  of  the  cms,  where  some  of 
its  fibres  are  connected  with  the  locus  niger;  others  run  downwards,  among  the 
longitudinal  fibres  of  the  pons;  whilst  others  ascend,  to  be  connected  with  the 
tubercula  quadrigemina,  and  valve  of  Yieussens.  According  to  Stilling,  the 
fibres  of  the  nerve  pierce  the  peduncle  and  locus  niger,  and  arise  from  a  grey 
nucleus  in  the  floor  of  the  aqueduct  of  Sylvius.  On  emerging  from  the  brain,  it 
is  invested  in  a  sheath  of  pia  mater,  and  enclosed  in  a  prolongation  from  the 
arachnoid.  It  then  pierces  the  dura  mater  on  the  outer  side  of  the  anterior 
clinoid  process,  where  its  serous  covering  is  reflected  from  it,  and  passes  along 
the  outer  wall  of  the  cavernous  sinus,  above  the  other  orbital  nerves,  receiving 
in  its  course  one  or  two  filaments  from  the  cavernous  plexus  of  the  sympathetic. 
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It  then  divides  into  two  branches,  which  enter  the  orbit  through  the  sphenoidal 
.51— Nema  of  the  Orbit.    Seen  fe.m  above.  ^^'^'    »»tween    the    two 

heads  of  the  External  rec- 
tus muscle.  On  paeaing 
through  this  fissure,  this 
nerve  is  placed  below  the 
fourth,  and  the  frontal  and 
lachrTinal  branches  of  the 
ophthalmic  nerve. 

The  luperior  division, 
the  smaller,  passes  inwards 
across  the  optic  nerve,  and 
supplies  the  Superior  rectus 
■nd  Levator  palpebrte. 

The  inferior  divimoK, 
the  iai^er,  divides  into 
three  branches.  One  passes 
beneath  tbe  optic  nerve  to 
the  Internal  rectus;  another 
to  the  Inferior  rectus;  and 
the  third,  the  largest  of  the 
three,  passes  forwards  be- 
tween the  Inferior  and  Ex- 
ternal recti,  to  the  Inferior 
oblique.  From  tbe  Utter,  a 
short,  thick  branch  is  given 
off  to  the  tower  part  of  the 
lenticular  ganglion,  forming 
its  inferior  root,  as  well  as 
two  filaments  to  the  Inferior 
rectus.  All  these  branches 
.  enter  the  muscles  on  their 

•*«■  ocular  surface. 

FocBTH  Neeve. 

Tbe  FocitTH,  or  trochlear  nerve,  is  tbe  smallest  of  the  cranial  nerves.  It 
arises  from  the  upper  part  of  the  valve  of  Vieussens,  immediately  behind  the  testis, 
and  divides  beneath  the  corpora  quadrigemina,  into  two  fasciculi;  the  anterior  one 
arising  from  a  nucleus  of  grey  matter,  close  to  the  middle  line  of  the  floor  of  the 
Sylvian  aqueduct;  tbe  posterior  one  from  a  grey  nucleus,  at  the  upper  part  of  the 
floor  of  the  fourth  ventricle,  close  to  the  origin  of  the  fifth  nerve.  The  two  nerves 
are  connected  together  at  their  origin,  by  a  transverse  band  of  white  fibres,  which 
crosses  the  surface  of  the  velum.  The  nerve  winds  round  the  outer  side  of  the 
crus  cerebri,  immediately  above  the  pons  Varolii,  pierces  the  dura  mater  in  the 
free  border  of  the  tentorium  cerebelli,  near  the  posterior  clinoid  process,  above  the 
oval  opening  for  the  fifth  nerve,  and  passes  forwards  through  the  outer  wall  of  the 
cavernous  sinus,  below  the  third;  but,  as  it  enters  the  orbit,  through  the  sphe- 
noidal fissure,  it  becomes  the  highest  of  all  the  nerves.  In  the  orbit,  it  passes 
inwards,  above  the  origin  of  tlie  Levator  palpebrte,  and  finally  enters  the  orbital 
surface  of  the  Superior  oblique  muscle. 

In  tbe  outer  wall  of  the  cavernous  sinus,  this  nerve  receives  some  filaments 
from  the  carotid  plexus  of  the  sympathetic.  It  is  not  untVequently  blended  with 
the  ophthalmic  division  of  tbe  fifth;  and  occasionally  gives  off  a  branch  to  assist 
in  the  formation  of  the  lachrymal  nerve.  It  also  gives  off  a  recurrent  branch, 
which  passCR  l>ackwards  between  the  layers  of  the  tentorium,  dividing  into  two 
or  three  filaments,  which  may  be  trnced  as  far  back  as  the  wall  of  the  lateral 
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Sixth  Nbbtb. 

The  Sixth  Nebte  {Abducent),  takes  ita  apparent  origin  by  seTeral  filaments 
from  the  conatricted  part  of  the  corpus  pyrtunidale,  close  to  the  pona,  or  from  the 
loner  border  of  the  pona  itaelt. 

The  deep  origin  of  thie  nerve  haa  been  traced,  by  Mayo,  between  the  fasciculi 
of  the  corpua  pyrsniidale,  to  the  posterior  part  of  the  medulla,  where  Stilling 
haa  shown  its  connection  with  a  grey  nucleus  in  the  floor  of  the  fourth  ventricle. 
The  nerve  pierces  the  dura  mater,  immediately  below  the  posterior  clinoid  pro- 
cesB,  lying  in  a  groove  by  the  side  of  tlie  body  of  the  aphenoid  bone.  It  passes 
forwards  through  the  cavemoas  sinus,  lying  on  the  outer  side  of  the  internal 
carotid  artery,  where  it  ia  joined  by  several  filaments  from  tfae  carotid  plexus,  by 
one  from  Meckel's  ganglion  (Bock),  and  another  from  the  ophthalmic  nerve.  It 
enters  the  orbit  through  the  sphenoidal  fissure,  and  lies  above  the  ophthalmic 
vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater.  It  then  passes  be- 
tween the  two  heads  of  the  External  rectus,  and  ia  distributed  to  that  muscle  on 
its  ocular  surface. 

153. — Nervea  of  the  Orbit  and  Ophthalmic  Qtuiglion.    Side  view. 


The  above 'mentioned  nerves,  aa  well  as  the  ophthalmic  division  of  the  fifth,  as 
they  pass  to  the  orbit,  bear  a  certain  relation  to  each  other  in  the  cavernous 
sinus,  at  the  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit,  which  will  be  now 
described. 

In  the  CaT>emout  Sinitt,  the  third,  fourth,  and  ophthalmic  division  of  the  fifth, 
are  placed  in  the  dura  mater,  forming  the  outer  wall  of  the  ainua  in  numerical 
order,  both  from  above  downwarda,  and  from  within  outwards.  The  sixth  nerve 
lies  at  the  outer  side  of  the  internal  carotid  artery.  As  these  nerves  pass  forwards 
to  the  sphenoidal  fissure,  the  third  and  fifth  nervea  become  divided:  the  sixth 
approaches  the  rest;  so  that  their  relative  position  becomes  considerably  changed. 

In  the  Sphenoidal  Fitsure,  the  fourth,  and  the  frontal  and  lachrymal  divisions 
of  the  ophthalmic,  lie  npon  the  same  plane,  the  former  being  most  internal,  the 
latter  external;  and  they  enter  the  cavity  of  the  orbit  above  the  muscles.  The 
remaining  nerves  enter  tiiat  cavity  between  the  two  heads  of  the  External  rectus. 
The  superior  division  of  the  third  is  the  highest;  beneath  this,  the  nasal  branch 
of  the  fifth;  then  the  inferior  division  of  the  third;  and  the  sixth  lowest  of  all. 

In  the  Orbit,  the  fourth,  and  the  frontal  and  lachrymal  divisions  of  the  ophthalmic, 
lie  on  the  same  plane  immediatoly  beneath  the  periosteum,  the  fourth  nerve  being 
internal  and  resting  on  the  Superior  oblique,  the  frontal  resting  on  the  Levator 
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palpebra,  and  the  lachrymal  on  the  External  rectus.  Neit  in  order  comes  the 
Baperior  divtBion  of  the  third  nerve  lying  immediately  beneatli  the  Superior  rectus, 
and  then  the  nasal  division  of  the  fifth  crossing  the  optic  nerve  from  the  outer  to 
the  inner  aide  of  this  cavity.  Beneath  these  is  foand  the  optic  nerve,  surrounded 
in  front  by  the  ciliary  nerves,  and  having  the  lenticular  ganglion  on  its  outer 
side,  between  it  and  the  External  rectus.  Below  the  optic  is  the  inferior  division 
of  the  third,  and  the  sixth,  which  lies  on  the  outer  side  of  the  cavity. 

Facial  Nervk. 
The  Facial  Nebve,  the  hard  portion  of  the  seventh  ptur,  is  the  motor  nerve  of 
the  face.  It  arises  from  the  lateral  tract  of  the  medulla  oblongata,  in  the  groove 
between  the  olivary  and  restifonn  bodies.  Its  deep  origin  may  be  traced  to  the 
floor  of  the  fourth  ventricle,  where  it  is  connected  with  the  same  nacleus  as  the 
sixth  nerve.  This  nerve  is  situated  a  little  nearer  to  the  middle  line  than  the 
portio  mollis,  close  to  the  lower  border  of  the  pons  Varolii,  from  which  some  of 
its  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  moUis,  is 
a  small  fasciculus  {portio  inter  duram  et  molUm  of  Wrisberg).  This  accessory 
portion  arises  from  the  lateral  column  of  the  cord. 

The  nerve  passes  forwards  and  outwards  upon  the  cms  ccrebelli,  and  enters  the 
internal  auditory  meatus  with 
i5+.— The  Course  and  ConnBctions  of  the  Facial  Nerve     the  auditory  nerve.     Within 
in  the  Temporal  Bone.  the  meatus,  the  facial  nerve 

lies  first  to  the  inner  side  of, 
and   then  in,  a  groove  upon 
the  auditory,  and  is  connected 
to  it  by  one  or  two  filaments. 
At  the  bottom  of  the  mea- 
tus, it  enters  the  aqueductns 
Fallopii,  and  follows  the  ser- 
pentine course  of  that  canal 
through   the  petrous  portion 
of  the  temporal  bone,  from  its  commencement  at  the  internal  meatus  to  it«  termi- 
ation  at  the  stylo-mastoid  foramen.     It  is  at  first  directed  outwards  towards  the 
hiatus  Faltopii,  where  it  forms  a  reddish  gangliform  swelling  (intumescentia  gan- 
glioformis),  and  is  joined  by  several  nerves;  bending  suddenly  backwards,  it  runs  in 
the  internal  wall  of  the  cavity  of  the  tympanum,  above  the  fenestra  oralis,  and  at 
the  back  of  this  cavity  passes  vertically  downwards  to  the  stylo-mastoid  foramen. 
On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
gland,  crosses  the  external  jugular  vein  and  external  carotid  artery,  and  divides 
behind  the  ramus  of  the  lower  jaw  into  two  primary  branches,  tern poro- facial  and 
cervico-facial,  from  which  numerous  offsets  are  distributed  over  the  side  of  the  head, 
face,  and  upper  part  of  the  neck,  supplying  the  superficial  muscles  in  this  r^ion. 
The  communications  of  the  facial  nerve  may  be  thus  arranged: 
In  the  internal  auditory  meatus .     With  the  auditory  nerve. 

r  With  Meckel's  ganglion  by  the  large  pe- 
\       trosal  nerve. 
In  the  «i«edu«,„  F.llopii  J  With  the  olic  B«,glio»  b,  the  „„ Jl  p.. 

'  "^  1      trosal  nerve. 

/  With  the  sympathetic  on  the  middle  me- 
V      ningeal  by  the  external  petrosal  nerve. 
( With  the  pneumogastric. 
Atit,e«itfromthe.t,l„.m„toid]  "       Sl<"»-Pl'"T»6»l- 

I  „       auriculans  roi^rnus. 

(  „       auriculo' temporal. 

On  the  face       ....     With  the  three  divisions  of  the  fifth. 


mm 
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In  the  internal  auditory  meatus,  some  minute  filaments  pass  between  the  facial 
and  auditory  nerves. 

Opposite  the  hiatus  Fallopii,  the  gangliform  enlargement  on  the  facial  nerve 
communicates,  by  means  of  the  large  superficial  petrosal  nerve,  with  Meckel's 
ganglion;  by  a  filament  from  the  smaller  superficial  petrosal,  with  the  otic  gang- 
lion; and  by  the  external  superficial  petrosal,  with  the  sympathetic  filaments 
accompanying  the  middle  meningeal  artery  (Bidder).  From  the  gangliform 
enlargement,  according  to  Arnold,  a  twig  is  sent  back  to  the  auditory  nerve. 

At  its  exit  from  the  stylo-mastoid  foramen,  it  sends  a  twig  to  the  pneumogastric, 
another  to  the  glosso-pharyngeal  nerve,  and  communicates  with  the  carotid  plexus 
of  the  sympathetic,  with  the  great  auricular  branch  of  the  cervical  plexus,  with 
the  auriculo-temporal  branch  of  the  inferior  maxillary  nerve  in  the  parotid  gland, 
and  on  the  face  with  the  terminal  branches  of  the  three  divisions  of  the  fifth. 

Branches  op  Distribution. 
Within  aqueductus  Fallopii  \  p^ ? 


At  exit  from  stylo-mastoid 
foramen 


tympani. 

Posterior  auricular. 

Digastric. 

Stylo-hyoid. 

{Temporal. 
Malar. 
Infra-orbital, 
un  tne  race        •         .         .  <  /  o  m 

I  oupra-maxillary. 

Cervico-facial    \  Infra-maxillary. 

I  Cervical. 

The  Tympanic  Branch  is  a  small  filament,  which  supplies  the  Stapedius  muscle. 
It  arises  from  the  nerve  opposite  the  pyramid. 

The  Chorda  Tympani  is  given  off  from  the  facial  as  it  passes  vertically  down- 
wards at  the  back  of  the  tympanum,  about  a  quarter  of  an  inch  before  its  exit 
from  the  stylo-mastoid  foramen.  It  ascends  from  below  upwards  in  a  distinct 
canal,  parallel  with  the  aqueductus  Fallopii,  and  enters  the  cavity  of  the  tym- 
panum through  an  opening  between  the  base  of  the  pyramid  and  the  attachment 
of  the  membrana  tympani,  and  becomes  invested  with  mucous  membrane.  It 
passes  forwards  through  the  cavity  of  the  tympanum,  between  the  handle  of  the 
malleus  and  vertical  ramus  of  the  incus,  to  its  anterior  inferior  angle,  and  emerges 
from  that  cavity  through  a  distinct  foramen  at  the  inner  side  of  the  Glasserian 
fissure.  It  then  descends  between  the  two  Pterygoid  muscles,  and  meets  the 
gustatory  nerve  at  an  acute  angle;  after  communicating  with  this  nerve,  it 
accompanies  it  to  the  submaxillary  gland;  it  then  joins  the  submaxillary  ganglion, 
and  terminates  in  the  Lingual  is  muscle. 

The  Posterior  Auricular  Nerve  arises  close  to  the  stylo-mastoid  foramen,  and 
passes  upwards  in  front  of  the  mastoid  process,  where  it  is  joined  by  a  filament 
from  the  auricular  branch  of  the  pneumogastric,  and  communicates  with  the  deep 
branch  of  the  auricularis  magnus;  as  it  ascends  between  the  meatus  and  mastoid 
process  it  divides  into  two  branches.  The  auricular  branch  supplies  the  Retra- 
hens  aurem,  and  the  integument  at  the  back  part  of  the  auricle.  The  occipital 
branchy  the  larger,  passes  backwards  along  the  superior  curved  line  of  the  occi- 
pital bone,  and  supplies  the  occipital  portion  of  the  Occipito-frontalis  and  the 
integument. 

The  Stylo-hyoid  is  a  long  slender  branch,  which  passes  inwards,  entering  the 
Stylo-hyoid  muscle  about  its  middle;  it  communicates  with  the  sympathetic  fila- 
ments on  the  external  carotid  artery. 

The  Digastric  Branch  usually  arises  by  a  common  trunk  with  the  preceding; 
it  divides  into  several  filaments,  which  supply  the  posterior  belly  of  the  Digastric; 
one  of  these  perforates  that  muscle  to  join  the  glosso-pharyngeal  nerve. 

I  I 
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palpebne,  and  the  lachrymal  on  the  External  rectus.  Next  in  order  cornea  the 
enperior  diTision  of  the  third  nerve  lying  immediately  beneatli  the  Superior  rectus, 
and  then  the  nasal  division  of  the  fifth  crossing  the  optic  nerve  from  the  outer  to 
the  inner  side  of  this  carity.  Beneath  these  is  found  the  optic  nerve,  surrounded 
in  fh>nt  by  the  ciliary  nerves,  and  having  the  lenticular  ganglion  on  its  outer 
aide,  between  it  and  the  External  rectus.  Below  the  optic  is  the  inferior  division 
of  the  third,  and  the  sixth,  which  lies  on  the  outer  side  of  the  cavity. 

Facial  Nekve. 
The  Facial  Nerve,  the  hard  portion  of  the  seventh  pair,  is  the  motor  nerve  of 
the  face.  It  arises  front  the  lateral  tract  of  the  medulla  oblongata,  in  the  groove 
between  the  olivary  and  restiform  bodies.  Its  deep  origin  may  be  traced  to  the 
floor  of  the  fourth  ventricle,  where  it  is  connected  with  the  same  nucleus  as  the 
sixth  nerve.  This  nerve  is  situated  a  little  nearer  to  the  middle  line  than  the 
portio  mollis,  close  to  the  lower  border  of  the  pons  Varolii,  from  which  some  of 
its  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  mollis,  is 
a  small  fasciculus  (portio  inter  daram  et  mollem  of  Wrisbei^).  This  accessory 
portion  nrisea  from  the  lateral  column  of  the  cord. 

The  nerve  passes  forwards  and  outwards  upon  the  cms  cerebelli,  and  enters  the 
internal  auditory  meatus  with 
»S4.— The  Coureo  and  Connections  of  the  Facial  Nerve     the  auditory  nerve.     Within 
in  the  Temporal  Bone.  the  meatus,  the  facial  nerve 

lies  first  to  the  inner  side  of, 
cj...  and   then  in,  a  groove  upon 

the  auditory,  and  is  connected 
to  it  by  one  or  two  filaments. 
At  the  bottom  of  the  mea- 
tus, it  enters  die  oqueductns 
Fallopii,  and  follows  the  ser- 
pentine course  of  that  canal 
through  the  petrous  portion 
of  the  temporal  bone,  from  its  commencement  at  the  internal  meatus  to  it«  tenni- 
ation  at  the  stylo-mastoid  foramen.     It  is  at  first  directed  outwards  towards  the 
hiatus  Fallopii,  where  it  forms  a  reddish  gangliform  swelling  (intumescentia  gan- 
glioformis),  and  is  joined  by  several  nerves;  bending  suddenly  backwards,  it  runs  in 
the  internal  wall  of  the  cavity  of  the  tympanum,  alx>ve  the  fenestra  ovalis,  and  at 
the  back  of  this  cavity  passes  vertically  downwards  to  the  stylo-mastoid  foramen. 
On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
gland,  crosses  the  external  jugular  vein  and  external  carotid  artery,  and  divides 
behind  the  ramus  of  the  lower  jaw  into  two  primary  branches,  tempore- facial  and 
cervico- facial,  from  which  numerous  ofisets  are  distributed  over  the  side  of  the  head, 
face,  and  upper  part  of  the  neck,  supplying  the  superficial  muscles  in  this  region. 
The  communications  of  the  facial  nerve  may  be  thus  arranged: 
In  the  internal  auditory  meatus  .     With  the  auditory  nerve. 

r  With  Meckel's  ganglion  by  the  large  pe- 
\       trosal  nerve. 

In  the  «,urf«rt„.  F.llopii  .  {  "'*  '!"'  °''°  S"«"»  '?  ""  "»•"  "»- 

'  '  j      trosol  nerve. 

/  With  the  sympathetic  on  the  middle  me- 
l      ningeal  by  die  exlemol  petrosal  nerve. 

iWith  the  pneumogBStric. 
"       eloaso-pharyngeal. 
,.       carotid  plexus, 
auricular  IS  magnus. 
auriculo-tem  poral . 
On  the  face       ....     Wilh  the  three  divisions  of  the  fifth. 
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The  Temporo-facial,  the  larger  of  the  two  tenniaal  brttnchen,  posaeB  upwards 
and  forwards  through  the  parotid  gland,  crosses  the  neck  of  the  condyle  of  the 
jaw,  being  connected  in  thie  situation  with  the  auriculo- temporal  branch  of  the 
inferior  maxillary  nerve,  and  divides  into  branches,  which  are  distributed  over 
the  temple  and  upper  part  of  the  face;  these  may  be  divided  into  three  seta,  tem- 
poral, malar,  and  infra-orbital. 

The  temporal  branches  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrahens  anrem  and  the  integument,  and  join  with  the  temporal  branch  of 
the  superior  maxillary,  and  with  the  auriculo- temporal  branch  of  the  inferior 
maxillary.     The  more  anterior  branches  supply  the  frontal  portion  of  the  Occipito- 

155.— The  Nerves  of  the  Scalp,  Faoe^  and  Side  of  the  Neck. 


frontalis,  and  the  Orbicularis  palpebrarum  muscle,  joining  with  the  supra-orbital 
branch  of  the  ophthalmic. 

The  malar  branchti  pass  across  the  malar  b<»ie  to  the  outer  angle  of  the  orbit, 
where  they  supply  the  Orbicularis  and  Corragalor  enpercilii  muscles,  joining  with 
filaments  from  the  lachrymal  and  supra-orbital  nerves:  others  supply  the  low» 
eyelid,  joining  with  filaments  of  the  malar  branches  of  the  superior  maxillary 

The  infra-orbital,  of  larger  siie  than  the  rest,  pass  horizontally  fornards  to 
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be  distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.  The  super* 
Jicial  branches  run  beneath  the  skin  and  above  the  superficial  muscles  of  the 
face,  which  they  supply,  being  distributed  to  the  integument  and  hair  follicles; 
some  supply  the  lower  eyelid  and  Pyramidalis  nasi,  joining,  at  the  inner  angle 
of  the  orbit,  with  the  infra-trochlear  and  nasal  branches  of  the  ophthalmic. 
The  deep  branches  pass  beneath  the  Levator  labii  superioris,  supply  it  and  the 
Levator  anguli  oris,  and  form  a  plexus  (infra-orbital)  by  joining  with  the  infra- 
orbital branch  of  the  superior  maxillary  nerve. 

The  CervicO'facial,  the  other  division  of  the  facial  nerve,  passes  obliquely 
downwards  and  forwards  through  the  parotid  gland,  where  it  is  joined  by  branches 
from  the  great  auricular  nerve;  opposite  the  angle  of  the  lower  jaw  it  divides  into 
branches,  which  are  distributed  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  These  may  be  divided  into  three  sets,  buccal,  supra-maxillary,  and 
infra-maxillary. 

The  buccal  branches  cross  the  Masseter  muscle,  join  the  infra-orbital  branches 
of  the  cervico- facial  division  of  the  nerve,  and  with  filaments  of  the  buccal  branch 
of  the  inferior  maxillary  nerve.  They  supply  the  Buccinator  and  Orbicularis 
oris. 

The  supra'tnaxillary  branches  pass  forwards  beneath  the  Platysma  and  De- 
pressor anguli  oris,  supplying  the  muscles  and  the  integument  of  the  lip  and  chin, 
anastomosing  with  the  mental  branch  of  the  inferior  dental  nerve. 

The  infra'maxillary  branches  run  forward  beneath  the  Platysma,  and  form  a 
series  of  arches  across  the  side  of  the  neck  over  the  supra-hyoid  region.  One  of 
these  branches  descends  vertically  to  join  with  the  superficial  cervical  nerve 
from  the  cervical  plexus;  others  supply  the  Platysma  and  Levator  labii  supe- 
rioris. 

Ninth,  oe  Hypo-glossal  Nerve. 

The  Ninth  Nerve  {Hypo- glossal)  is  the  motor  nerve  of  the  tongue.  It  arises 
by  several  filaments,  from  ten  to  fifteen  in  number,  from  the  groove  between  the 
pyramidal  and  olivary  bodies,  in  a  continuous  line  with  the  anterior  roots  of  the 
spinal  nerves.  According  to  Stilling,  these  roots  may  be  traced  to  a  grey  nucleus 
in  the  fioor  of  the  medulla  oblongata,  between  the  posterior  median  furrow  and 
the  nuclei  of  the  glosso-pharyngeal  and  vagus  nerves.  The  filaments  of  this 
nerve  are  collected  into  two  bundles,  which  perforate  the  dura  mater  separately, 
opposite  the  anterior  condyloid  foramen,  and  unite  together  after  their  passage 
through  it.  The  nerve  descends  almost  vertically  downwards  to  a  point  corre- 
sponding with  the  angle  of  the  jaw.  It  is  at  first  deeply  seated  beneath  the 
internal  carotid  and  jugular  vein,  and  intimately  connected  with  the  pneumogastric 
nerve;  it  then  passes  forwards  between  the  vein  and  artery,  and  descending  the 
neck,  becomes  superficial  below  the  Digastric  muscle.  The  nerve  then  loops 
round  the  occipital  artery,  and  crosses  the  external  carotid  below  the  tendon  of 
the  Digastric  muscle.  It  passes  beneath  the  Mylo-hyoid  muscle,  lying  between  it 
and  the  Hyo-glossus,  and  is  connected  at  the  anterior  border  of  the  latter  muscle 
with  the  gustatory  nerve;  it  is  then  continued  forwards  into  the  Genio-hyo-glossus 
muscle  as  far  as  the  tip  of  the  tongue,  distributing  branches  to  its  substance. 

The  communicating  branches  of  this  nerve  are  with  the 

Pneumogastric.  First  and  second  cervical  nerves. 

Sympathetic.  Gustatory. 

The  communication  with  the  pneumogastric  takes  place  close  to  the  exit  of  the 
nerve  from  the  skull,  numerous  filaments  passing  between  the  Hypo-glossal  and 
second  ganglion  of  the  pneumogastric,  or  both  being  united  so  as  to  form  one 
mass. 

It  communicates  with  the  sympathetic  opposite  the  atlas,  by  branches  derived 
from  the  superior  cervical  ganglion,  and  in  the  same  situation  it  is  joined  by  a 
filament  with  the  loop  connecting  the  two  first  cervical  nerves. 

1 1  2 
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The  communication  with  the  guatatorj  takes  place  near  the  anterior  border  of 
the  Ilyo-gloHSuB  muscle  by  numeroue  filaments,  which  ascend  upon  it. 
The  branches  of  dietribution  are  the 

Descendena  noni.  Thyro-hjoid. 

Muscular. 

The  Deteendent  Noni  is  a  long  slender  branch,  whicb  quits  the  hypo-glossal 
where  it  turns  round  the  occipital  artery.  It  descende  obliquely  across  the  sheath 
of  the  carotid  veesele,  and  joins  just  below  the  middle  of  the  neck,  to  form  a  loop 

a;6. — Uypo-gloeeal  Nerve,  Cervical  Plexui,  and  their  Brancbea. 


with  the  communicating  branches  from  the  Becond  and  third  cervical  nerves.  From 
the  convexity  of  this  loop,  branches  pass  forwards  to  supply  the  Stemo-hyoid, 
(^terno- thyroid,  and  both  bellies  of  the  Omo-hyoid.  According  to  Arnold,  another 
filament  descends  in  front  of  the  vessels  into  the  chest,  which  joins  the  cardiac 
and  phrenic  nerves.  The  dcHcendens  noni  is  occasionally  contained  in  the  eheath 
of  the  carotid  vessels,  being  sometimes  placed  over  and  sometimes  beneath  the 
internal  jugular  vein. 

The  Thyro-hyoid  ia  a  small  branch,  arising  from  the  bypo-glossal  near  the  pos- 
terior border  of  the  Ilyo-glossus;  it  passes  obliquely  across  the  great  coma  of  the 
byoid  bone,  and  supplies  tjie  Thyro-hyoid  muscle. 

The    Muscular  Branches  are   distributed  to   the  Stylo-glosBuB,  Hyo-gloBBus, 
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Genio-hjoidy  and  Genio-hyo-glossus  muscles.     At  the  under  surface  of  the  tongue, 
numerous  slender  branches  pass  upwards  into  the  substance  of  the  organ. 

Compound  Cranial  Nerves. 

The  Fifth  Nerve  {Trifacial,  Trigeminus)  is  the  largest  cranial  nerve,  and  ia 
somewhat  analogous  to  a  spinal  nerve,  in  its  origin  by  two  roots,  and  in  the 
existence  of  a  ganglion  on  its  posterior  root.  The  functions  of  this  nerve  are 
various.  It  is  a  nerve  of  special  sense,  of  common  sensation,  and  of  motion.  It  is  the 
nerve  of  the  special  sense  of  taste,  the  great  sensitive  nerve  of  the  head  and  face,  and 
the  motor  nerve  of  the  muscles  of  mastication.  It  arises  by  two  roots,  a  posterior 
larger  or  sensory,  and  an  anterior  smaller  or  motor  root.  Its  superficial  origin  is 
from  the  side  of  the  pons  Varolii,  a  little  nearer  to  its  upper  than  its  lower 
border.  The  smaller  root  consists  of  three  or  four  bundles;  in  the  larger,  the 
bundles  are  more  numerous,  varying  in  number  from  seventy  to  a  hundred:  the 
two  roots  are  separated  from  one  another  by  a  few  of  the  transverse  fibres  of  the 
pons.  The  deep  origin  of  the  larger,  or  sensory  root,  may  be  traced  between  the 
transverse  fibres  of  the  pons  Varolii  to  the  lateral  tract  of  the  medulla  oblongata, 
immediately  behind  the  olivary  body.  According  to  some  anatomists,  it  is  con- 
nected with  the  grey  nucleus  at  the  back  part  of  the  medulla,  between  the  fasciculi 
teretes  and  restiform  columns.  By  others,  it  is  said  to  be  continuous  with  the 
fasciculi  teretes  and  lateral  column  of  the  cord;  and,  according  to  Foville,  some 
of  its  fibres  are  connected  with  the  transverse  fibres  of  the  pons;  whilst  others 
enter  the  cerebellum,  spreading  out  on  the  surface  of  its  middle  peduncle.  The 
motor  root  has  been  traced  by  Bell  and  Retzius  to  be  connected  with  the  pyra- 
midal body.  The  two  roots  of  the  nerve  pass  forwards  through  an  oval  opening 
in  the  dura  mater,  at  the  apex  of  the  petrous  portion  of  the  temporal  bone: 
here  the  fibres  of  the  larger  root  enter  a  large  semilunar  ganglion  (Gasserian), 
while  the  smaller  root  passes  beneath  it  without  having  any  connection  with  it, 
and  joins  outside  the  cranium  with  one  of  the  trunks  derived  from  it. 

The  Gasserian,  or  Semilunar  Ganglion,  is  lodged  in  a  depression  near  the 
apex  of  the  petrous  portion  of  the  temporal  bone.  It  is  of  a  somewhat  crescentic 
form,  with  its  convexity  turned  forwards.  Its  upper  surface  is  intimately  adherent 
to  the  dura  mater. 

Branches,  This  ganglion  receives,  on  its  inner  side,  filaments  from  the  carotid 
plexus  of  the  sympathetic;  and  from  it  some  minute  branches  are  given  off  to  the 
tentorium  cerebelli,  and  the  dura  mater,  in  the  middle  fossa  of  the  cranium. 
From  its  anterior  border,  which  is  directed  forwards  and  outwards,  three  large 
branches  proceed,  the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 
The  two  first  divisions  of  this  nerve  consist  exqlusively  of  fibres  derived  from  the 
larger  root  and  ganglion,  and  are  solely  nerves  of  common  sensation.  The  third, 
or  inferior  maxillary,  is  composed  of  fibres  from  both  roots.  This,  therefore, 
.  strictly  speaking,  is  the  only  portion  of  the  fifth  nerve  which  is  compound,  and 
which  can  be  said  to  bear  analogy  with  a  spinal  nerve. 

The  Ophthalmic,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrymal  gland,  the  mucous  lining  of  the  eye  and  nose,  and  the 
integument  and  muscles  of  the  eyebrow  and  forehead  (fig.  252).  It  is  the  smallest 
of  the  three  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  Gasserian 
ganglion.  It  is  a  short,  flattened  band,  about  an  inch  in  length,  which  passes  for- 
wards along  the  outer  wall  of  the  cavernous  sinus,  below  the  other  nerves,  and 
just  before  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into  three 
branches,  frontal,  lachrymal,  and  nasal.  The  ophthalmic  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic,  and  gives  off  recurrent 
filaments  which  pass  between  the  layers  of  the  tentorium,  with  a  branch  from  the 
fourth  nerve. 

Its  branches  are,  the 

Lachrymal.  Frontal.  Nasal. 
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inner  &nd  back  part  of  the  anterior  lobe,  being  connected,  according  to  Foville, 
with  the  longitudinal  fibres  of  the  gyrus  fomicatus. 

These  three  roots  uaite  and  form  a  flat  band,  narrower  in  the  middle  than  at  either 
extremity,  and  its  section  of  a  somewhat  priemoid  form.  It  is  of  soft  texture,  and 
Gont^ns  a  considerable  amount  of  grey  matter  in  its  substance.  As  it  passes  for- 
wards, it  is  contained  in  a  deep  sulcus,  between  two  convolutions,  Ijing  on  the 
under  surface  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and  is 
retained  in  position  by  the  arachnoid  membrane  which  covers  it.  On  reaching  the 
cribriform  plate  of  the  ethmoid  bone,  it  expands  into  an  oblong  moss  of  greyish- 
white  substance,  the  olfactory  bulb.  From  the  under  part  of  this  bulb  are  giren 
ofi  numerous  filaments,  about  twenty  in  number,  which  pass  through  the  cribriform 
foramina,  and  are  distributed  to  the  mucous  membrane  of  the  nose.  Each  fila- 
ment is  surrounded  by  a  tubular  prolongation  from  the  dura  mater,  and  pia  mater, 
the  former  being  lost  on  the  periosteum  lining  the  nose;  the  latter,  in  the  neuri- 
lemma of  the  nerve.  The  filaments,  as  they  enter  tb6  nares,  are  divisible  into 
three  groups,  an  inner  group,  larger  than  those  on  the  outer  wall,  spread  out  over 
the  upper  third  of  the  septum;  a  middle  set,  confined  to  the  roof  of  the  nose;  and 
an  outer  set,  which  are  distributed  over  the  superior  and  middle  turbinated  bones, 
and  the  surface  of  the  ethmoid  in  front  of  them.  As  the  filaments  descend,  they 
unite  in  a  pkziform  network,  and  become  gradually  lost  in  the  lining  membrane. 
Their  mode  of  termination  is  unknown. 

The  olfactory  differs  in  structure  from  other  nerves,  in  contuning  grey  matter 
in  its  interior,  being  soft  and  pulpy  in  structure,  and  destitute  of  neurilemma.  Its 
filaments  are  deficient  in  the  white  substance  of  Schwann,  are  Dot  divisible  into 
flbrillse,  and  resemble  the  gelatinous  fibres  in  being  nucleated,  and  of  a  finely- 
granular  texture. 

Optic  Nkhve. 
The  Second,  or  Optic  Nebye,  the  special  nerve  of  the  sense  of  sight,  is 
distributed  exclusively  to  the  eyeball.     The  nerves  of  opposite  sides  are  con- 
nected together  at  the  commissure;  and  &om 
150.— The  Optic  Nerves  and  Optic         the  back  of  the  commissure  they    may  be 
"™^^'  traced  to  the  brain,  under  the  name  of  the 

optic  tracts. 

The  optic  tract,  at  its  connection  with  the 
brain,  divides  into  two  bands  which  are  con- 
tinued into  the  optic  thalami,  the  corpora 
geniculata,  and  the  corpora  quadrigemina. 
The  fibres  of  origin  from  the  thalamus  may 
be  traced  partly  from  its  surface,  and  partly 
from  its  interior.  Prom  this  origin,  the  traat 
winds  obliquely  across  the  under  surface  of 
the  cms  cerebri,  in  the  form  of  a  flattened 
band,  destitute  of  neurilemma,  and  is  attached 
to  it  by  its  anterior  margin.  It  now  assumes 
a  cylindrical  form,  and,  as  it  passes  forwards, 
is  connected  with  the  tuber  cinereum,  and  la- 
mina cinerea,  from  both  of  which  it  receives 
fibres.  According  to  Foville,  it  is  also  con- 
nected with  the  tKuia  semicircular  is,  and  the 
anterior  termination  ol  the  gyrus  fomicatus.  It  finally  joins  with  the  nerve  of 
the  opposite  side  to  form  the  optic  conmiissure. 

The  eommittttrt,  somewhat  quadrilateral  in  form,  rests  upon  the  olivary  pro- 
cess of  the  sphenoid  bone,  being  bounded,  in  front,  by  the  lamina  cinerea;  be- 
hind, by  the  tuber  cinereum;  on  either  side,  by  the  substantia  perforata  antica; 
Within  the  commissure,  the  optic  nerves  of  the  two  sides  undergo  a  partid 
decussation.  The  fibres  which  form  the  inner  margin  of  each  tract,  are  continued 
across  from  one  to  the  other  side  of  the  brain,  and  have  no  connec^ou  with  the 
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optic  nerves.  These  may  be  regarded  as  commissural  fibres  between  the  thalami 
of  opposite  sides.  Some  fibres  are  continued  across  the  anterior  border  of  the 
chiasma,  and  connect  the  optic  nerves  of  the  two  sides,  having  no  relation  with 
the  optic  tracts.  They  may  be  regarded  as  commissural  fibres  between  the  two 
retinse.     The  outer  fibres  of  each  tract  are  continued 

into  the  optic  nerve  of  the  same  side.  The  central  »5*- — Course  of  the  Fibres 
fibres  of  each  tract  are  continued  into  the  optic  nerve  ^"  *^®  ^P^^°  CommisHure. 
of  the  opposite  side,  decussating  in  the  conmiissure 
with  similar  fibres  of  the  opposite  tract. 


The  optic  nerves  arise  from  the  fore  part  of  the  .^HS^^      xv  •me  m. 

commissure,  and,  diverging  from  one  another,  become  **** 

rounded  in  form,  firm  in  texture,  and  are  enclosed  in       '^^^'     '*'>^^-yw«'*-^ 
a  sheath  derived  from  the  arachnoid.    As  each  nerve 

passes  through  the  corresponding  optic  foramen,  it  receives  a  sheath  from  the 
dura  mater;  and  as  it  enters  the  orbit,  this  sheath  subdivides  into  two  layers,  one 
of  which  becomes  continuous  with  the  periosteum  of  the  orbit;  the  other  forms  a 
sheath  for  the  nerve,  and  becomes  lost  in  the  sclerotic.  The  nerve  passes  through 
the  cavity  of  the  orbit,  pierces  the  sclerotic  and  choroid  coats  at  the  back  part  of 
the  eyeball,  a  little  to  the  nasal  side  of  its  centre,  and  expands  into  the  retina.  A 
small  artery,  the  arteria  centralis  retinae,  perforates  the  optic  nerve  a  little  behind 
the  globe,  and  runs  along  its  interior  in  a  tubular  canal  of  fibrous  tissue.  It  sup- 
plies the  internal  surface  of  the  retina,  and  is  accompanied  by  corresponding  veins. 

AuDiTOBT  Nerve. 

The  Auditory  Nerve  (portio  mollis  of  the  seventh  pair),  is  the  special  nerve 
of  the  sense  of  hearing,  being  distributed  exclusively  to  the  internal  ear.  The 
hard  portion  of  the  seventh  pair  (portio  dura),  or  facial  nerve,  is  the  motor  nerve 
of  the  face.     It  will  be  described  with  the  motor  cranial  nerves. 

The  auditory  nerve  arises  from  numerous  white  striae,  the  lineae  transversae, 
which  emerge  from  the  posterior  median  fissure  in  the  anterior  wall,  or  floor,  of 
the  fourth  ventricle.  It  is  also  connected  with  the  grey  matter  of  the  medulla, 
which  corresponds  to  the  locus  caeruleus.  According  to  Foville,  the  roots  of  this 
nerve  are  connected,  on  the  under  surface  of  the  middle  peduncle,  with  the 
grey  substance  of  the  cerebellum,  with  the  flocculus,  and  with  the  grey  matter  at 
the  borders  of  the  calamus  scriptorius.  The  nerve  winds  round  the  restiform 
body,  from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior 
border  of  the  eras  cerebelli,  in  company  with  the  facial  nerve,  from  which  it  is 
partially  separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  in 
company  with  the  facial  nerve,  and,  at  the  bottom  of  the  meatus,  divides  into  two 
branches,  cochlear  and  vestibular.  The  auditory  nerve  is  very  soft  in  texture, 
(hence  the  name,  portio  mollis\  destitute  of  neurilemma,  and  within  the  meatus, 
receives  one  or  two  filaments  firom  the  facial. 

The  Motor  Cranial  Nerves. 

The  Third  Nerve  {Motor  Oculf),  is  the  chief  motor  nerve  of  the  muscles  of 
the  eyeball.  It  is  a  rather  large  nerve,  of  rounded  form  and  firm  texture,  having 
its  apparent  origin  from  the  inner  surface  of  the  crus  cerebri,  immediately  in 
front  of  the  pons  Varolii. 

The  deep  origin  may  be  traced  into  the  substance  of  the  eras,  where  some  of 
its  fibres  are  connected  with  the  locus  niger;  others  run  downwards,  among  the 
longitudinal  fibres  of  the  pons;  whilst  others  ascend,  to  be  connected  with  the 
tubercula  quadrigemina,  and  valve  of  Vieussens.  According  to  Stilling,  the 
fibres  of  the  nerve  pierce  the  peduncle  and  locus  niger,  and  arise  from  a  grey 
nucleus  in  the  floor  of  the  aqueduct  of  Sylvius.  On  emerging  from  the  brain,  it 
is  invested  in  a  sheath  of  pia  mater,  and  enclosed  in  a  prolongation  from  the 
arachnoid.  It  then  pierces  the  dura  mater  on  the  outer  side  of  the  anterior 
clinoid  process,  where  its  serous  covering  is  reflected  from  it,  and  passes  along 
the  outer  wall  of  the  cavernous  sinus,  above  the  other  orbital  nerves,  receiving 
in  its  course  one  or  two  filaments  from  the  cavernous  plexus  of  the  sympathetic. 
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It  then  divides  into  two  branches,  which  enter  the  orbit  through  the  apbenoidal 


151.— Nerves  of  the  Orbit.    Seen  from  above. 


fissure,  t>etween  the  two 
heads  of  the  External  rec- 
tus muscle.  On  passing 
through  this  fissure,  this 
nerve  is  placed  below  the 
fourth,  and  the  frontal  and 
lachrymftl  branches  of  the 
ophthalmic  nerve. 

The  luperior  division, 
the  smaller,  passes  inwards 
across  the  optic  nerve,  and 
supplies  the  Superior  rectus 
and  Levator  palpebrs. 

The  inferior  division, 
the  larger,  divides  into 
three  branches.  One  passes 
beneath  the  optic  nerve  to 
the  Internal  rectus ;  another 
to  the  Inferior  rectus;  and 
the  third,  the  largest  of  the 
three,  passes  forwards  be- 
tween the  Inferior  and  Ex- 
ternal recti,  to  the  Inferior 
oblique.  From  the  latter,  a 
short,  thick  branch  is  given 
off  to  the  lower  part  of  the 
lenticular  ganglion,  forming 
its  inferior  root,  aa  well  as 
two  filaments  to  the  Inferior 
rectus.  All  these  branches 
enter  the  muscles  on  their 
ocular  surface. 


FoDBTH  Nebve. 


The  FocRTH,  or  trochlear  nerve,  is  the  smallest  of  the  cranial  nerves.  It 
arises  from  the  upper  part  of  the  valve  of  Vieussens,  immediately  behind  the  testis, 
and  divides  beneath  the  corpora  quadrigemina,  into  two  fasciculi;  the  anterior  one 
arising  from  a  nucleus  of  grey  matter,  close  to  the  middle  line  of  the  floor  of  the 
Sylvian  aqueduct;  the  posterior  one  from  a  grey  nucleus,  at  the  upper  part  of  the 
floor  of  the  fourth  ventricle,  close  to  the  origin  of  the  fifth  nerve.  The  two  nerves 
are  connected  together  at  their  origin,  by  a  transverse  band  of  white  fibres,  which 
crosses  the  surface  of  the  velum.  The  nerve  winds  round  the  outer  side  of  the 
crus  cerebri,  immediately  above  the  pons  Varolii,  pierces  the  dura  mater  in  the 
tree  border  of  the  tentorium  cerebelli,  near  the  posterior  clinoid  process,  above  the 
oval  opening  for  the  fifth  nerve,  and  passes  forwards  through  the  outer  wall  of  the 
cavernous  sinus,  below  the  third;  but,  as  it  enters  the  orbit,  through  the  sphe- 
noidal fissure,  it  becomes  the  highest  of  all  the  nerves.  In  the  orbit,  it  passes 
iuwards,  above  the  origin  of  the  Levator  palpebrie,  and  finally  enters  the  orbital 
sarface  of  the  Superior  oblique  muscle. 

In  the  outer  wall  of  the  cavernous  sinus,  this  nerve  receives  some  filaments 
from  the  carotid  plexus  of  the  sympathetic.  It  is  not  unfrequently  blended  with 
the  ophthalmic  division  of  the  fifth;  and  occasionally  gives  off  a  branch  to  assist 
in  the  formation  of  the  lachrymal  nerve.  It  also  gives  off  a  recurrent  branch, 
which  passes  backwards  between  the  layers  of  the  tentorium,  dividing  into  two 
or  three  filaments,  which  may  be  traced  as  far  back  as  the  wall  of  the  lateral 
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Sixth  Nebve. 

The  Sixth  Nebte  (Abducent),  takes  its  apparent  origin  by  aeveral  filamenta 
from  the  constricted  part  of  the  corpus  p^rtunidale,  close  to  the  pons,  or  from  the 
lower  border  of  the  pons  itself. 

The  deep  origin  of  this  nerve  has  been  traced,  b^  Mayo,  between  the  fasciculi 
of  the  corpus  pTramidale,  to  the  posterior  part  of  the  medulla,  where  Stilling 
has  shown  its  connection  with  a  grey  nucleus  in  the  floor  of  the  fourth  Tentricle. 
The  nerve  pierces  the  dura  mater,  immediately  below  the  posterior  clinoid  pro- 
cess, lying  in  a  groove  by  the  side  of  the  body  of  the  sphenoid  bone.  It  passes 
forwards  through  the  Gavernous  sinuB,  lying  on  the  outer  side  of  the  internal 
carotid  artery,  where  it  is  joined  by  aeveral  filaments  from  the  carotid  plexus,  by 
one  from  Meckel's  ganglion  (Bifck),  and  another  from  the  ophthalmic  nerve.  It 
enters  the  orbit  through  the  sphenoidal  fissure,  and  lies  above  the  ophthalmic 
vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater.  It  then  passes  be> 
tween  the  two  heads  of  the  External  rectus,  and  is  distributed  to  that  muscle  on 
its  ocular  surface. 

153.— Nerves  of  the  Orbit  and  Ophthalmic  Ganglion.    Kde  view. 


The  above-mentioned  ne^vc^  ae  well  ae  tlie  ophthalmic  division  of  the  fifth,  as 
they  pass  to  the  orbit,  bear  a  certain  relation  to  each  other  in  the  cavernous 
sinus,  at  the  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit,  which  will  be  now 
described. 

In  the  Cavemowi  Sinut,  the  third,  fourth,  and  ophthalmic  division  of  the  flfUi, 
are  placed  in  the  dura  mater,  forming  the  outer  wall  of  the  sinus  in  numerical 
order,  both  from  above  downwards,  and  from  within  outwards.  The  sixth  nerve 
lies  at  the  outer  side  of  the  internal  carotid  artery.  As  these  nerves  pass  forwards 
to  the  sphenoidal  fissure,  the  third  and  fifth  nerves  become  divided:  the  sixth 
approaches  the  rest;  so  that  their  relative  position  becomes  considerably  changed. 

In  the  Sphenoidal  Fitsure,  the  fourth,  and  the  frontal  and  lachrjrmal  divisions 
of  the  ophthalmic,  lie  upon  the  same  plane,  the  former  being  most  internal,  the 
latter  external;  and  they  enter  the  cavity  of  the  orbit  above  the  muscles.  The 
remaining  nerves  enter  that  cavity  between  the  two  heads  of  the  External  rectus. 
The  superior  division  of  the  third  is  the  highest;  beneath  this,  the  nasal  brancfi 
of  the  fifth;  then  the  inferior  division  of  the  third;  and  the  sixth  lowest  of  all. 

Itt  the  Orbit,  the  fourth,  and  the  frontal  and  lachrymal  divisions  of  the  ophthalmic, 
lie  on  the  same  plane  immediately  beneath  the  periosteum,  the  fourth  nerve  being 
internal  and  resting  on  the  Superior  oblique,  die  frontal  restjng  on  the  Levator 
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palpebrffi,  and  the  lachrymal  on  the  External  rectns.  Next  in  order  comes  the 
superior  division  of  the  third  nerve  lying  immediately  beneath  the  Superior  rectus, 
and  then  the  nasal  division  of  the  lifUi  crossing  the  optic  nerve  from  the  out£r  to 
the  inner  side  of  this  cavity.  Beneath  these  is  found  the  optic  nerve,  surrounded 
in  front  by  the  ciliary  nerves,  and  having  the  lenticular  ganglion  on  its  outer 
side,  between  it  and  the  External  rectus.  Below  the  optic  is  the  inferior  division 
of  the  third,  and  the  sixth,  which  lies  on  the  outer  side  of  the  cavity. 

Facul  Nervb. 
The  Facial  Nervb,  the  hard  portion  of  the  seventh  pair,  is  the  motor  nerve  of 
the  face.  It  arises  from  the  lateral  tract  of  the  medulla  oblongata,  in  the  groove 
between  the  olivary  and  resliform  bodies.  Its  deep  origin  may  be  traced  to  the 
floor  of  the  fourth  ventricle,  where  it  is  connected  with  the  same  nucleus  as  the 
sixth  nerve.  This  nerve  is  situated  a  little  nearer  to  the  middle  line  than  the 
portio  mollis,  close  to  the  lower  border  of  the  pons  Varolii,  from  which  some  of 
its  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  mollis,  is 
a  small  fasciculus  {portio  inter  duram  el  molUm  of  Wrisberg).  This  accessory 
portion  oriBCS  from  the  lateral  column  of  the  cord. 

The  nerve  passes  forwards  and  outwards  upon  the  cms  cerebelli,  and  enters  the 

internal  auditory  meatus  with 

154,— The  Course  and  Connections  of  the  Facial  Nerve     the  auditory  nerve.     Within 

in  the  Temporal  Bone.  the  meatus,  the  facial  nerve 

lies  firBt  to  the  inner  side  of, 

n,,^,,  and  then  in,  a  groove  upon 

'_""'  the  auditory,  and  is  connected 

!to  it  by  one  or  two  filaments. 
At  the  bottom  of  the  mea- 
tus, it  enters  the  aqueductns 
Fallopii,  and  follows  the  ser- 
pentine course  of  that  canal 
through   the  petrous  portion 
of  the  temporal  bone,  from  its  commencement  at  the  internal  meatus  to  its  termi- 
ation  at  the  stylo-mastoid  foramen.     It  is  at  first  directed  outwards  towuds  the 
hiatus  Fallopii,  where  it  forms  a  reddish  gongliforro  swelling  (intumescentia  gan- 
glioformis),  and  Ib  joined  by  several  nerves;  bending  suddenly  backwards,  it  runs  in 
the  internal  wall  of  the  cavity  of  the  tympanum,  above  the  fenestra  ovalls,  and  at 
the  back  of  this  cavity  pasaea  vertically  downwards  to  the  stylo-mastoid  foramen. 
On  emerging  from  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
gland,  crosses  the  external  jugular  vein  and  external  carotid  artery,  and  divides 
behind  the  ramus  of  the  lower  jaw  into  two  primary  branches,  temporo-facial  and 
cervico-facial,  from  which  numerous  offsets  are  distributed  over  the  side  of  the  head, 
face,  and  upper  part  of  the  neck,  supplying  the  superficial  muscles  in  this  region. 
The  communications  of  the  facial  nerve  may  be  thus  arranged: 
In  the  internal  auditory  meatus .     With  the  auditory  nerve. 

/  With  Meckel's  ganglion  by  the  large  pe- 
i       trosal  nerve. 

I    .1.  J     ^     r.  ,1     ■■  )  With  the  otic  ganglion  by  the  small  pc- 

In  the  aqueductus  Fallopii  .  <      ,       1  e.    0  ^ 

■^  j      trosal  nerve. 

/  With  the  sympathetic  on  the  middle  me- 

t.      ningeal  by  the  external  petrosal  nerve. 

f  With  the  pneumogostric. 
Atit.exitfn,mth..ljlo-n,„toia)  "       Blo-^Pk-^B"!- 

fommn    .         .         .         A         "       <»?"a  P|«"'- 

/  „       aunculans  m^pius. 

{.  „       auriculo- temporal. 

On  the  face       ....     With  the  three  divisions  of  the  fifth. 
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In  the  internal  auditoij  meatus,  some  minute  filaments  pus  between  the  facial 
and  auditory  nervea. 

Opposite  the  hiatus  Fallopi 
communicates,  bj  means  of  tl 
ganglion;  bj  a  filament  from  t 
lion;  and  by  the  external  si 
accompany ing  the  middle  mi 
enlargement,  according  to  Arn 

At  its  exit  from  the  stylo-m. 
another  to  the  glosao-pbarynge 
of  the  sympathetic,  with  the  f 
the  auriculo- temporal  branch  o 
and  on  the  face  with  the  termi 

Bba 
Within  aqueductus  ] 

At  exit  from  stylo- 
foramen 


The  Tympanic  Branch  is  a 
It  arises  from  the  nerre  opposi 

The  Chorda  Ttfmpani  is  gi 
wards  at  the  back  of  the  tym 
from  the  stylo-mastoid  forami 
canal,  parallel  with  the  aqued 
panum  through  on  opening  bet 
of  the  membrana  tympani,  at 
|>B8scs  forwards  through  the  c 
malleus  and  vertical  ramus  of  I 
from  that  cavity  through  a  di 
tisBure.  It  then  descends  bei 
gustatory  nerve  at  an  acute 
accompanies  it  to  the  submaxil 
and  terminates  in  the  Linguali 

The  Potterior  Auricular  JVi 
passes  upwards  in  front  of  tht 
from  the  auricular  branch  of  t 
branch  of  the  auricutaria  mi^t 
process  it  divides  into  two  bri 
hens  aarem,  and  the  integumei 
branch,  the  larger,  passes  bac) 
pilal  bone,  and  supplies  tlie  1 
integument. 

The  Stylo-kyoid  is  a  long 
Stylo-hyoid  muscle  about  its 
ments  on  the  external  carotid  1 

The  Digattric  Branch  usua 
it  divides  into  several  filamenti 
one  of  these  perforates  that  mi 
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The  Temporo-faeial,  the  larger  of  the  two  terminal  brancheis  pasHS  upwards 
and  forwards  through  the  parotid  gla&d,  crosses  the  neck  of  the  condyle  of  the 
jaw,  being  connected  in  this  situation  with  the  auriculo- temporal  branch  of  the 
inferior  maxillary  nerve,  and  divides  into  branches,  which  are  distributed  over 
the  temple  and  upper  part  of  the  face;  these  may  be  divided  into  three  sets,  tem- 
poral, malar,  and  infra-orbital. 

The  temporal  branches  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrahena  aurem  and  the  integument,  and  join  with  the  temporal  branch  of 
the  superior  maxillary,  and  with  the  auriculo- temporal  branch  of  the  inferior 
maxillary.     The  more  anterior  branches  supply  the  fi^antal  portion  of  the  Ocnpito- 

155.— The  Nerves  of  the  Scalp,  Face,  and  8id«  of  the  Neck. 


frontalis,  and  the  Orbicularis  palpebrarum  muscle,  joining  with  the  snpra-orbital 
tirnnch  of  the  ophthalmic. 

The  malar  branches  pass  scross  the  malar  bone  to  the  outer  angle  of  the  orbit, 
where  they  supply  the  Orbicularis  and  Corrugator  supercilii  muscles,  joining  with 
filaments  from  the  lachrymal  and  supra-orbital  nerves:  others  supply  the  loww 
eyelid,  joining  with  filaments  of  the  malar  branches  of  the  superior  maxillary 

The  infra-orbital,  of  larger  size  than  the  rest,  pass  horizontally  forwards  to 
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be  distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.  The  super- 
Jicial  branches  run  beneath  the  skin  and  above  the  superficial  muscles  of  the 
face,  which  they  supply,  being  distributed  to  the  integument  and  hair  follicles; 
some  supply  the  lower  eyelid  and  Pyramidalis  nasi,  joining,  at  the  inner  angle 
of  the  orbit,  with  the  infra-trochlear  and  nasal  branches  of  the  ophthalmic. 
The  deep  branches  pass  beneath  the  Levator  labii  superioris,  supply  it  and  the 
Levator  anguli  oris,  and  form  a  plexus  (infra-orbital)  by  joining  with  the  infra- 
orbital branch  of  the  superior  maxillary  nerve. 

The  Cervico'facial,  the  other  division  of  the  facial  nerve,  passes  obliquely 
downwards  and  forwards  through  the  parotid  gland,  where  it  is  joined  by  branches 
from  the  great  auricular  nerve;  opposite  the  angle  of  the  lower  jaw  it  divides  into 
branches,  which  are  distributed  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  These  may  be  divided  into  three  sets,  buccal,  supra-maxillary,  and 
infra-maxillary. 

The  buccal  branches  cross  the  Masseter  muscle,  join  the  infra-orbital  branches 
of  the  cervico-facial  division  of  the  nerve,  and  with  filaments  of  the  buccal  branch 
of  the  inferior  maxillary  nerve.  They  supply  the  Buccinator  and  Orbicularis 
oris. 

The  supra-maxillary  branches  pass  forwards  beneath  the  Platysma  and  De- 
pressor anguli  oris,  supplying  the  muscles  and  the  integument  of  the  lip  and  chin, 
anastomosing  with  the  mental  branch  of  the  inferior  dental  nerve. 

The  infra-maxillary  branches  run  forward  beneath  the  Platysma,  and  form  a 
series  of  arches  across  the  side  of  the  neck  over  the  supra-hyoid  region.  One  of 
these  branches  descends  vertically  to  join  with  the  superficial  cervical  nerve 
from  the  cervical  plexus;  others  supply  the  Platysma  and  Levator  labii  supe- 
rioris. 

Ninth,  ob  Hypo-glossal  Nerve. 

The  Ninth  Nerve  {Hypo- glossal)  is  the  motor  nerve  of  the  tongue.  It  arises 
by  several  filaments,  from  ten  to  fifteen  in  number,  from  the  groove  between  the 
pyramidal  and  olivary  bodies,  in  a  continuous  line  with  the  anterior  roots  of  the 
spinal  nerves.  According  to  Stilling,  these  roots  may  be  traced  to  a  grey  nucleus 
in  the  fioor  of  the  medulla  oblongata,  between  the  posterior  median  furrow  and 
the  nuclei  of  the  glosso-pharyngeal  and  vagus  nerves.  The  filaments  of  this 
nerve  are  collected  into  two  bundles,  which  perforate  the  dura  mater  separately, 
opposite  the  anterior  condyloid  foramen,  and  unite  together  after  their  passage 
through  it.  The  nerve  descends  almost  vertically  downwards  to  a  point  corre- 
sponding with  the  angle  of  the  jaw.  It  is  at  first  deeply  seated  beneath  the 
internal  carotid  and  jugular  vein,  and  intimately  connected  with  the  pneumogastric 
nerve;  it  then  passes  forwards  between  the  vein  and  artery,  and  descending  the 
neck,  becomes  superficial  below  the  Digastric  muscle.  The  nerve  then  loops 
round  the  occipital  artery,  and  crosses  the  external  carotid  below  the  tendon  of 
the  Digastric  muscle.  It  passes  beneath  the  Mylo-hyoid  muscle,  lying  between  it 
and  the  Hyo-glossus,  and  is  connected  at  the  anterior  border  of  the  latter  muscle 
with  the  gustatory  nerve;  it  is  then  continued  forwards  into  the  Genio-hyo-glossus 
muscle  as  far  as  the  tip  of  the  tongue,  distributing  branches  to  its  substance. 

The  communicating  branches  of  this  nerve  are  with  the 

Pneumogastric.  First  and  second  cervical  nerves. 

Sympathetic.  Gustatory. 

The  communication  with  the  pneumogastric  takes  place  close  to  the  exit  of  the 
nerve  from  the  skull,  numerous  filaments  passing  between  the  Hypo-glossal  and 
second  ganglion  of  the  pneumogastric,  or  both  being  united  so  as  to  form  one 
mass. 

It  communicates  with  the  sympathetic  opposite  the  atlas,  by  branches  derived 
from  the  superior  cervical  ganglion,  and  in  the  same  situation  it  is  joined  by  a 
filament  with  the  loop  connecting  the  two  first  cervical  nerves. 

I  I   2 
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The  CMninunic«UoD  with  the  ^ebiCot^  takes  place  near  the  anterior  border  of 
the  Iljo-gloesus  muscle  by  nnmerous  fiUments,  which  ascend  upon  it. 
The  branches  of  distribution  are  the 


The  Deteendent  Xoni  ie  a  long  slender  branch,  which  quits  the  h7po>glosssl 
where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the  sheath 
of  the  carotid  vessels,  and  joins  just  below  the  middle  of  the  neck,  to  form  a  loop 

I S&.— Hypoglossal  Nerve,  Cervical  Plexus,  and  their  Bnutchos. 


with  the  communicating  branches  from  the  second  and  third  cervicnl  nerves.  From 
tlie  convexity  of  this  loop,  branches  pass  forwards  to  supply  the  Slemo-hyoid, 
S t em o- thyroid,  and  both  bellies  of  the  Omo-hyoid.  According  to  Arnold,  another 
filament  descends  in  front  of  the  vessels  into  the  chest,  which  joins  the  cardiac 
and  phrenic  nerves.  The  deacendens  noni  is  occasionally  contained  in  the  sheath 
ol'  the  carotid  vesselH,  being  sometimes  placed  over  and  sometimes  beneath  the 
internal  jugular  vein. 

The  Thi/ro-hyoid  is  a  small  branch,  arising  from  the  hypo-glossal  near  the  pos- 
terior border  of  the  Hyo-glosBUB;  it  pasacB  obliquely  across  the  great  comn  of  the 
byoid  bone,  and  supplies  the  Tliyro-hyoid  muscle. 

The    Muscular  Branchet  are   distributed  to   the  Stylo-glossus,  Hyo-gloasus, 
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Genio-hyoid,  and  Grenio-hyo-glossus  muscles.     At  the  under  surface  of  the  tongue, 
numerous  slender  branches  pass  upwards  into  the  substance  of  the  organ. 

Compound  Cranial  Nerves. 

The  Fifth  Nerve  {Trifacial,  Trigeminus)  is  the  largest  cranial  nerve,  and  is 
somewhat  analogous  to  a  spinal  nerve,  in  its  origin  by  two  roots,  and  in  the 
existence  of  a  ganglion  on  its  posterior  root.  The  functions  of  this  nerve  are 
various.  It  is  a  nerve  of  special  sense,  of  common  sensation,  and  of  motion.  It  is  the 
nerve  of  the  special  sense  of  taste,  the  great  sensitive  nerve  of  the  head  and  face,  and 
the  motor  nerve  of  the  muscles  of  mastication.  It  arises  by  two  roots,  a  posterior 
larger  or  sensory,  and  an  anterior  smaller  or  motor  root.  Its  superficial  origin  is 
from  the  side  of  the  pons  Varolii,  a  little  nearer  to  its  upper  than  its  lower 
border.  The  smaller  root  consists  of  three  or  four  bundles;  in  the  larger,  the 
bundles  are  more  numerous,  varying  in  number  from  seventy  to  a  hundred:  the 
two  roots  are  separated  from  one  another  by  a  few  of  the  transverse  fibres  of  the 
pons.  The  deep  origin  of  the  larger,  or  sensory  root,  may  be  traced  between  the 
transverse  fibres  of  the  pons  Varolii  to  the  lateral  tract  of  the  medulla  oblongata, 
immediately  behind  the  olivary  body.  According  to  some  anatomists,  it  is  con- 
nected with  the  grey  nucleus  at  the  back  part  of  the  medulla,  between  the  fasciculi 
teretes  and  restiform  columns.  By  others,  it  is  said  to  be  continuous  with  the 
fasciculi  teretes  and  lateral  column  of  the  cord;  and,  according  to  Foville,  some 
of  its  fibres  are  connected  with  the  transverse  fibres  of  the  pons;  whilst  others 
enter  the  cerebellum,  spreading  out  on  the  surface  of  its  middle  peduncle.  The 
motor  root  has  been  traced  by  Bell  and  Retzius  to  be  connected  with  the  pyra- 
midal body.  The  two  roots  of  the  nerve  pass  forwards  through  an  oval  opening 
in  the  dura  mater,  at  the  apex  of  the  petrous  portion  of  the  temporal  bone: 
here  the  fibres  of  the  larger  root  enter  a  large  semilunar  ganglion  (Gasserian), 
while  the  smaller  root  passes  beneath  it  without  having  any  connection  with  it, 
and  joins  outside  the  cranium  with  one  of  the  trunks  derived  from  it. 

The  Gasserian,  or  Semilunar  Ganglion,  is  lodged  in  a  depression  near  the 
apex  of  the  petrous  portion  of  the  temporal  bone.  It  is  of  a  somewhat  crescentic 
form,  with  its  convexity  turned  forwards.  Its  upper  surface  is  intimately  adherent 
to  the  dura  mater. 

Branches.  This  ganglion  receives,  on  its  inner  side,  filaments  from  the  carotid 
plexus  of  the  sympathetic;  and  from  it  some  minute  branches  are  given  off  to  the 
tentorium  cerebelli,  and  the  dura  mater,  in  the  middle  fossa  of  the  cranium. 
From  its  anterior  border,  which  is  directed  forwards  and  outwards,  three  large 
branches  proceed,  the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 
The  two  first  divisions  of  this  nerve  consist  exclusively  of  fibres  derived  from  the 
larger  root  and  ganglion,  and  are  solely  nerves  of  common  sensation.  The  third, 
or  inferior  maxillary,  is  composed  of  fibres  from  both  roots.  This,  therefore, 
.  strictly  speaking,  is  the  only  portion  of  the  fifth  nerve  which  is  compound,  and 
which  can  be  said  to  bear  analogy  with  a  spinal  nerve. 

The  Ophthalmic,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrymal  gland,  the  mucous  lining  of  the  eye  and  nose,  and  the 
integument  and  muscles  of  the  eyebrow  and  forehead  (fig.  252).  It  is  the  smallest 
of  the  three  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  Gasserian 
ganglion.  It  is  a  short,  flattened  band,  about  an  inch  in  length,  which  passes  for- 
wards along  the  outer  wall  of  the  cavernous  sinus,  below  the  other  nerves,  and 
just  before  entering  the  orbit,  through  the  sphenoidal  fissure,  divides  into  three 
branches,  frontal,  lachrymal,  and  nasal.  The  ophthalmic  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic,  and  gives  off  recurrent 
filaments  which  pass  between  the  layers  of  the  tentorium,  with  a  branch  from  the 
fourth  nerve. 

Its  branches  are,  the 

Lachrymal.  Frontal.  Nasal. 
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The  Lcuihrytnal  is  the  emallest  of  the  three  branches  of  the  ophthalmic.  Not 
unfrequeiitly>  it  arises  bj  two  filaments,  one  from  the  ophthalmic,  the  other  firom 
the  fourth,  and  this,  Swan  considers  as  the  usual  condition.  It  passes  forwards 
in  a  separate  tube  of  dura  mater,  and  enters  the  orbit  through  the  narrowest  part 
of  the  sphenoidal  fissure.  In  this  cavity,  it  runs  along  the  upper  border  of  the 
External  rectus  muscle,  with  the  lachrymal  artery,  and  is  connected  with  the  orbital 
branch  of  the  superior  maxillary  nerre.  Within  the  lachrymal  gland  it  gives  off 
several  filaments,  which  supply  it  and  the  conjunctiva.  'Finally,  it  pierces  the 
palpebral  ligament,  and  terminates  in  the  integument  of  the  upper  eyelid,  joining 
with  filaments  of  the  facial  nerve. 

The  Frontal  {fig,  252),  is  the  largest  division  of  the  ophthalmic,  and  may  be 
regarded,  both  from  its  size  and  direction,  as  the  continuation  of  this  nerve.  It 
enters  the  orbit  above  the  muscles,  through  the  highest  and  broadest  part  of  the 
sphenoidal  fissure,  and  runs  forwards  along  the  middle  line,  between  the  Levator 
palpebrse  and  the  periosteum.  Midway  between  the  apex  and  base  of  this  cavity, 
it  divides  into  two  branches,  supra-trochlear  and  supra-orbital. 

The  supra-trochlear  branchy  the  smaller  of  the  two,  passes  inwards,  above 
the  pulley  of  the  Superior  oblique  muscle,  and  gives  off  a  descending  filament, 
which  joins  with  the  infra-trochlear  branch  of  the  nasal  nerve.  It  then  escapes 
from  the  orbit  between  the  pulley  of  the  Superior  oblique  and  the  supra-orbital 
foramen,  curves  up  on  to  the  forehead  close  to  the  bone,  and  ascends  behind  the 
Corrugator  supercilii,  and  Occipito-fron talis  muscles,  to  both  of  which  it  is  distri- 
buted.    Finally,  it  is  lost  in  the  integument  of  the  forehead. 

The  supra-orbital  branch  passes  forwards  through  the  supra-orbital  foramen, 
and  gives  off,  in  this  situation,  palpebral  filaments  to  the  upper  eyelid.  It  then 
ascends  upon  the  forehead,  and  terminates  in  muscular,  cutaneous,  and  pericranial 
branches.  The  muscular  branches  supply  the  Corrugator  supercilii,  Occipito- 
frontalis,  and  Orbicularis  palpebrarum,  joining  in  the  substance  of  the  latter 
muscle  with  the  facial  nerve.  The  cutaneous  branches,  two  in  number,  an  inner 
and  an  outer,  supply  the  integument  of  the  cranium  as  far  back  as  the  occiput. 
They  are  at  first  situated  beneath  the  Occipito-frontalis,  the  former  perforating 
the  frontal  portion  of  the  muscle,  the  latter  its  tendinous  aponeurosis.  The 
pericranial  branches  are  distributed  to  the  pericranium,  over  the  frontal  and 
parietal  bones.  They  are  derived  from  the  cutaneous  branches  whilst  beneath  the 
muscle. 

The  Nasal  Nerve,  is  intermediate  in  size  between  the  frontal  and  lachrymal, 
and  more  deeply  placed  than  the  other  branches  of  the  ophthalmic.  It  enters  the 
orbit  between  the  two  heads  of  the  External  rectus,  passes  obliquely  inwards 
across  the  optic  nerve,  beneath  the  Levator  palpebrae  and  Superior  rectus  muscles, 
to  the  inner  wall  of  this  cavity,  where  it  enters  the  anterior  ethmoidal  foramen, 
inmiediately  below  the  Superior  oblique.  It  now  enters  the  cavity  of  the  cranium, 
traverses  a  shallow  groove  on  the  front  of  the  cribriform  plate  of  the  ethmoid 
bone,  and  passes  down,  through  the  slit  by  the  side  of  the  crista  galli,  into  the 
nose,  where  it  divides  into  two  branches,  an  internal  and  an  external.  The 
internal  branch  supplies  the  mucous  membrane  near  the  fore  part  of  the  septum 
of  the  nose.  The  external  branch  descends  in  a  groove  on  the  inner  surface  of 
the  nasal  bone,  and  supplies  a  few  filaments  to  the  mucous  membrane  covering  the 
front  part  of  the  outer  wall  of  the  nares  as  far  as  the  inferior  spongy  bone;  it 
then  leaves  the  cavity  of  the  nose,  between  the  lower  border  of  the  nasal  bone  and 
the  upper  lateral  cartilage  of  the  nose,  and,  passing  down  beneath  the  Com- 
pressor nasi,  supplies  the  integument  of  the  ala  and  tip  of  the  nose,  joining  with 
the  facial  nerve. 

The  branches  of  the  nasal  nerve  are,  the  ganglionic,  ciliary,  and  infra- 
trochlear. 

The  ganglionic  is  a  long,  slender  branch,  about  half  an  inch  in  length,  which 
usually  arises  from  the  nasal,  between  the  two  heads  of  the  External  rectus.  It 
passes  forwards  on  the  outer  side  of  the  optic  nerve,  and  enters  the  superior  and 
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posterior  angle  of  the  ciliary  ganglion,  forming  its  superior,  or  long  root.  It  is 
sometimes  joined  by  a  filament  from  the  cavernous  plexus  of  the  sympathetic,  or 
from  the  superior  division  of  the  third  nerve. 

The  long  ciliary  nerves^  two  or  three  in  number,  are  given  off  from  the 
nasal  as  it  crosses  the  optic  nerve.  They  join  the  short  ciliary  nerves  from  the 
ciliary  ganglion,  pierce  the  posterior  part  of  the  sclerotic,  and,  running  forwards 
between  it  and  the  choroid,  are  distributed  to  the  Ciliary  muscle  and  iris. 

The  infra'trochlear  branch  is  given  off  just  as  the  nasal  nerve  passes 
through  the  anterior  ethmoidal  foramen.  It  runs  forwards  along  the  upper 
border  of  the  Internal  rectus,  and  is  joined,  beneath  the  pulley  of  the  Superior 
oblique,  by  a  filament  from  the  supra-trochlear  nerve.  It  then  passes  to  the 
inner  angle  of  the  eye,  and  jupplies  the  Orbicularis  palpebrarum,  the  integument 
of  the  eyelids,  and  side  of  the  nose,  the  conjunctiva,  lachrymal  sac,  and  caruncula 
lachrymalis. 

Ganglia  of  the  Fifth  Nebve. 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  ganglia, 
which  form  the  whole  of  the  cephalic  portion  of  the  sympathetic.  With  the  first 
division  is  connected  the  ophthalmic  ganglion;  with  the  second  division,  the  spheno- 
palatine or  Meckel's  ganglion ;  and  with  the  third,  the  otic  and  sub-maxillary  gan- 
glia. These  ganglia  receive  sensitive  filaments  from  the  fifth,  and  motor  filaments 
from  other  sources;  these  filaments  are  called  the  roots  of  the  ganglia.  They  are 
also  connected  with  each  other,  and  with  the  cervical  portion  of  the  sympathetic. 

The  Ophthalmic,  Lenticulab,  or  Ciliabt  Ganglion  (fig*  253),  is  a  small 
quadrangular  flattened  ganglion,  of  a  reddish-grey  colour,  and  about  the  size  of 
a  pin's  head,  situated  at  the  back  part  of  the  orbit  between  the  optic  nerve  and 
the  External  rectus  muscle,  generally  lying  on  the  outer  side  of  the  ophthalmic 
artery.  It  is  enclosed  in  a  quantity  of  loose  fat,  which  makes  its  dissection  some- 
what difficult. 

Its  branches  of  communication^  or  its  roots,  are  three,  all  of  which  enter  its 
posterior  border.  One,  the  long  root,  is  derived  from  the  nasal  branch  of  the 
ophthalmic,  and  joins  its  superior  angle.  Another  branch,  the  short  root,  is  a 
short  thick  nerve,  occasionally  divided  into  two  parts;  it  is  derived  from  that 
branch  of  the  third  nerve  which  supplies  the  Inferior  oblique  muscle,  and  is  con- 
nected with  the  inferior  angle  of  the  ganglion.  A  third  branch,  the  sympathetic 
root,  is  a  slender  filament  from  the  cavernous  plexus  of  the  sympathetic.  This  is 
occasionally  blended  with  the  long  root,  and  sometimes  passes  to  the  ganglion 
by  itself.  According  to  Tiedemann,  this  ganglion  receives  a  filament  of  commu- 
nication from  the  spheno-palatine  ganglion. 

Its  branches  of  distribution  are  the  short  ciliary  nerves.  These  consist  of  from 
ten  to  twelve  delicate  filaments,  which  arise  from  the  fore  part  of  the  ganglion  in 
two  bundles,  connected  with  its  superior  and  inferior  angles;  the  upper  bundle 
consisting  of  four  filaments,  and  the  lower  of  six  or  seven.  They  run  forwards 
with  the  ciliary  arteries  in  a  wavy  course,  one  set  above  and  the  other  below  the 
optic  nerve,  pierce  the  sclerotic  at  the  back  part  of  the  globe,  pass  forwards  in 
delicate  grooves  on  its  inner  surface,  and  are  distributed  to  the  ciliary  muscle  and 
iris.  A  small  filament  is  described  by  Tiedemann,  penetrating  the  optic  nerve 
with  the  arteria  centralis  retinae. 

Superior  Maxillary  Nerve  (fig.  257). 

The  superior  maxillary,  or  second  division  of  the  fifth,  is  a  sensory  nerve.  It 
is  intermediate,  both  in  position  and  size,  between  the  ophthalmic  and  inferior 
maxillary.  It  commences  at  the  middle  of  the  Gasserian  ganglion  as  a  flattened 
plexiform  band,  passes  forwards  through  the  foramen  rotundum,  where  it  becomes 
more  cylindrical  in  form  and  firmer  in  texture.  It  then  crosses  the  spheno- 
maxillary fossa,  traverses  the  infra-orbital  canal  in  the  fioor  of  the  orbit,  emerging 
upon  the  face  at  the  infra-orbital  foramen.     At  its  termination,  the  nerve  lies 


488  CRANIAL  NERVES. 

beneath  the  Levator  Isbii  euperioris  muscle,  and  divides  into  a  leaah  of  branchea, 
which  spread  out  upon  the  side  of  the  noee,  the  lower  eyelid,  and  upper  lip,  join- 
ing with  filaments  of  the  facial  nerve. 

157. — Distribution  of  thu  Second  and  Third  Divisions  of  the  Fifth  Nerve 
and  Sub-maiillai;  Ganglion. 


The  brsnches  of  this  nerve  maj  be  divided  into  three  groups;  I.  Those  given 
off  in  the  epheno-maxillary  fossa.  2.  Those  in  the  infra-orbital  canal.  3.  Those 
00  the  face. 

[  Orbital. 
Kphe no-maxillary  fossa  j  Spheno- palatine. 
!  Posterior  dental. 
Infra-orbital  canal       ,     Anterior  dental. 

I  Palpebral. 
On  the  face         ,  .  i  Nasal. 

( Labial. 

The  Orbital  Branch  arises  in  the  spheno-maxiliary  fossa,  enters  the  orbit  by 
the  sphe no-maxillary  fissure,  and  divides  into  two  branches,  lemporal  and  malar. 

The  temporal  branch  runs  in  a  groove  along  the  outer  wall  of  the  orbit  (in 
the  malar  bone),  receives  a  branch  of  communication  from  the  lachrymal,  and 
passing  through  a  foramen  in  the  malar  bone,  enters  the  temporal  fossa.  It 
ascends  between  the  bone  and  substance  of  the  Temporal  muscle,  pierces  this 
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muscle  ^and  the  temporal  fascia  about  an  inch  above  the  zygoma,  and  is  distributed 
to  the  integument  covering  the  temple  and  side  of  the  forehead,  communicating 
with  the  facial  and  auriculo-temporal  branch  of  the  inferior  maxillary  nerve. 

The  malar  branch  passes  along  the  external  inferior  angle  of  the  orbit,  emerges 
upon  the  face  through  a  foramen  in  the  malar  bone,  and  perforating  the  Orbi- 
cularis palpebrarum  muscle  on  the  prominence  of  the  cheek,  joins  with  the 
facial. 

The  SphenO'palatine  Branches^  two  in  number,  descend  to  the  spheno-palatine 
ganglion. 

The  Posterior  Dental  Branches  arise  from  the  trunk  of  the  nerve  just  as  it  is 
about  to  enter  the  infra-orbital  canal;  thej  are  two  in  number,  posterior  and 
anterior. 

The  posterior  branch  passes  from  behind  forwards  in  the  substance  of  the 
superior  maxillary  bone,  and  joins  opposite  the  canine  fossa  with  the  ante- 
rior dental.  Numerous  filaments  are  given  off  from  the  lower  border  of  this 
nerve,  which  form  a  minute  plexus  in  the  outer  wall  of  the  superior  maxillary 
bone  immediately  above  the  alveolus.  From  this  plexus,  filaments  are  distributed 
to  the  pulps  of  the  molar  and  bicuspid  teeth,  the  lining  membrane  of  the  antrum, 
and  corresponding  portion  of  the  gums. 

The  anterior  branch  is  distributed  to  the  gums  and  Buccinator  muscle. 

The  Anterior  Dental^  of  large  size,  is  given  off  from  the  superior  maxillary 
nerve  just  before  its  exit  from  the  infra-orbital  foramen;  it  enters  a  special  canal 
in  the  anterior  wall  of  the  antrum,  and  anastomoses  with  the  posterior  dental. 
From  this  branch  filaments  are  distributed  to  the  incisor,  canine,  and  first  bicuspid 
teeth;  others  are  lost  upon  the  lining  membrane  covering  the  front  part  of  the 
inferior  meatus. 

The  Palpebral  Branches  pass  upwards  beneath  the  Orbicularis  palpebrarum. 
They  supply  this  muscle,  the  integument,  and  conjunctiva  of  the  lower  eyelid, 
joining  at  the  outer  angle  of  the  orbit  with  the  facial  nerve  and  malar  branch  of 
the  orbital. 

The  Nasal  Branches  pass  inwards;  they  supply  the  muscles  and  integument  of 
the  side  of  the  nose,  and  join  with  the  nasal  branch  of  the  ophthalmic. 

The  Labial  Branches^  the  largest  and  most  numerous,  descend  beneath  the 
Levator  labii  superior! s,  and  are  distributed  to  the  integument  and  muscles  of  the 
upper  lip,  the  mucous  membrane  of  the  mouth,  and  labial  glands. 

All  these  branches  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infra-orbital. 

Spheno-Palatine  Ganglion. 

The  Spheno-Palatine  Ganglion  (MeckeFs)  (fig.  258),  the  largest  of  the  cranial 
ganglia^  is  deeply  placed  in  the  spheno-maxillary  fossa,  close  to  the  spheno- 
palatine foramen.  It  is  triangular,  or  heart-shaped  in  form,  of  a  reddish-grey 
colour,  and  placed  mainly  behind  the  palatine  branches  of  the  superior  maxillary 
nerve,  at  the  point  where  the  sympathetic  root  joins  the  ganglion.  It  conse- 
quently does  not  involve  those  nerves  which  pass  to  the  palate  and  nose.  Like 
other  ganglia^  it  possesses  a  motor,  a  sensory,  and  a  sympathetic  root.  Its  motor 
root  is  derived  from  the  facial,  through  the  Vidian;  its  sensory  root  from  the 
fifth;  and  its  sympathetic  root  from  the  carotid  plexus,  through  the  Vidian.  Its 
branches  are  divisible  into  four  groups:  ascending,  which  pass  to  the  orbit;  descend- 
ing, to  the  palate;  internal,  to  the  nose;  and  posterior  branches  to  the  pharynx. 

The  Ascending  Branches  are  two  or  three  delicate  filaments,  which  enter  the 
orbit  by  the  spheno-maxillary  fissure,  and  supply  the  periosteum.  Arnold 
describes  and  delineates  these  branches  as  ascending  to  the  optic  nerve;  one,  to 
the  sixth  nerve  (Bock);  and  one,  to  the  ophthalmic  ganglion  (Tiedemann). 

The  Descending  or  Palatine  Branches  are  distributed  to  the  roof  of  the 
mouth,  the  soft  palate,  tonsil,  and  lining  membrane  of  the  nose.     They  are  almost 
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&  direct  continuatioD  of  the  epheno-palfttme  branches  of  the  superior  nwxUWy 
nerve,  imd  are  three  in  number,  anterior,  middle,  and  poeterior. 

The  anterior,  or  large  palktiue  nerve,  deBcends  through  the  posterior  palatiiie 
canal,  emerges  upon  the  bard  palate,  at  the  posterior  palatine  formnea,  and  passes 
forwards  through  a  groove  in  the  hard  palate,  extending  nearljr  to  the  incisor  teeth. 

ijS. — The  Spbeno-Palatine  Ganglion  and  ita  Bnuichea. 


It  supplies  the  gums,  the  mucous  membrane  aud  glands  of  the  hard  palate,  and  com- 
municates in  front  with  the  termination  of  the  naso.palatine  nerve.  While  in  the 
posterior  palatine  canal,  it  gives  off  inferior  nasal  branches,  which  enter  the  nose 
through  openings  in  the  palate-hone,  and  ramify  over  the  middle  meatus,  and  the 
middle  and  inferior  spongy  bones;  and,  at  its  exit  from  the  canal,  a  palatine 
branch  is  dietributed  to  both  surfaces  of  the  soft  palate. 

The  middle,  or  external  palatine  nerve,  deecends  in  the  same  canal  aa  the  pre- 
ceding, to  the  posterior  palatine  foramen,  distributing  branches  to  the  uvula, 
tonsil,  and  soft  palate.     It  is  occasionally  wanting. 

The  potterior,  or  small  palatine  nerve,  dtiscends  with  a  small  artery  through 
the  small  posterior  palatine  canal,  emerging  by  a  separate  opening  behind  tlie 
posterior  palatine  foramen.  It  sappltes  the  Levator  palati  muscle,  the  soft  palate, 
tonsil,  and  uvula. 

The  Internal  Branehet  are  distributed  to  the  septum,  and  outer  wall  of  the 
nasal  fossee.     Tliey  are  the  superior  nasal  (anterior),  and  the  naso- palatine. 

The  tuperior  natal  branches  (anterior),  four  or  five  in  number,  enter  (he 
back  part  of  the  nasal  fossa  by  the  spheno-palatine  foramen.  They  supply  the 
mucous  membrane,  covering  the  superior  and  middle  spongy  bones,  and  that  lining 
the  poHtei'ior  ethmoidal  cells,  a  few  being  prolonged  to  the  upper  and  back  part  of 
the  septum. 

The  nmo-palatint  neme  (Cotunntus),  enters  the  nasal  fossa  with  the  other  nasal 
nerve's,  and  passes  Inwards  across  the  roof  of  the  nose,  below  the  orifice  of  the 
sphenoidal  sinus,  to  reach  the  septum;  and  then  obliquely  downwards  and  forwards 
along  its  lower  part,  lying  between  the  periosteum  and  pituitary  membrane,  to  the 
anterior  palatine  foramen.     It  descends   to  the  roof  of  the  mouth  by  a  distinct 
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canal,  which  opens  helow  in  the  anterior  palatine  fossa;  the  right  nerve,  also  in  a 
separate  canal,  being  posterior  to  the  left  one.  In  the  month,  thej  become  united, 
supply  the  mucous  membrane  behind  the  incisor  teeth,  joining  with  the  ante- 
rior palatine  nerve.  It  occasionally  furnishes  a  few  small  filaments  to  the  mucous 
membrane  of  the  septum. 

The  Posterior  Branches  are  the  Vidian  and  pharyngeal  (pterygo-palatine). 

The  Vidian  arises  from  the  back  part  of  the  spheno-palatine  ganglion,  passes 
through  the  Vidian  canal,  enters  the  cartilage  filling  in  the  ibramen  lacerum 
basis  cranii,  and  divides  into  two  branches,  the  superficial  petrosal,  and  the 
carotid.  In  its  course  along  the  Vidian  canal,  it  distributes  a  few  filaments 
to  the  lining  membrane  at  the  back  part  of  the  roof  of  the  nose  and  septum, 
and  that  covering  the  end  of  the  Eustachian  tube.  These*  are  upper  posterior 
nasal  branches. 

The  petrosal  branch  {nervus  petrosus  superjicialis  major\  enters  the  cranium 
through  the  foramen  lacerum  basis  cranii,  having  pierced  the  cartilaginous  sub- 
stance, filling  in  this  aperture.  It  runs  beneath  the  Gasserian  ganglion  and  dura 
mater,  contained  in  a  groove  in  the  anterior  surface  of  the  petrous  portion  of  the 
temporal  bone,  enters  the  hiatus  Fallopii,  and,  being  continued  through  it,  into  the 
aqueductus  Fallopii,  joins  the  gangliform  enlargement  on  the  facial  nerve.  Pro- 
perly speaking,  this  nerve  passes  from  the  facial  to  the  spheno-palatine  ganglion, 
forming  its  motor  root. 

The  carotid  branch  is  shorter,  but  larger  than  the  petrosal,  of  a  reddish-grey 
colour,  and  soft  in  texture.  It  crosses  the  foramen  lacerum,  surrounded  by  the 
cartilaginous  substance  which  fills  in  that  aperture,  and  enters  the  carotid  canal,  on 
the  outer  side  of  the  carotid  artery,  to  join  the  carotid  plexus. 

The  Pharyngeal  Nerve  {pterygO'palatine\  is  a  small  branch  arising  from  the 
back  part  of  die  ganglion,  occasionally  springing  from  the  Vidian  nerve.  It 
passes  through  the  pterygo-palatine  canal  with  the  pterygo-palatine  artery,  and 
is  distributed  to  the  lining  membrane  of  the  pharynx,  behind  the  Eustachian 
tube. 

Inferior  Maxillary  Nerve. 

The  Inferior  Maxillary  Nerve  distributes  branches  to  the  teeth  and  gums  of 
the  lower  jaw,  the  integument  of  the  temple  and  external  ear,  lower  part  of  the 
face  and  lower  lip,  and  the  muscles  of  mastication:  it  also  supplies  the  tongue 
with  its  special  nerve  of  the  sense  of  taste.  It  is  the  largest  of  the  three  divisions 
of  the  fifth,  and  consists  of  two  portions,  the  larger,  or  sensory  root,  proceeding 
from  the  inferior  angle  of  the  Gasserian  ganglion ;  and  the  smaller,  or  motor  root, 
which  passes  beneath  the  ganglion,  and  unites  with  the  inferior  maxillary  nerve, 
just  after  its  exit  through  the  foramen  ovale.  Immediately  beneath  the  base  of 
the  skull,  this  nerve  divides  into  two  trunks,  anterior  and  posterior. 

The  anterior,  and  smaller  division,  which  receives  nearly  the  whole  of  the 
motor  root,  divides  into  five  branches,  which  supply  the  muscles  of  mastication. 
They  are  the  masseteric,  deep  temporal,  buccal,  and  pterygoid. 

The  Masseteric  Branch  passes  outwards,  above  the  External  pterygoid  muscle, 
in  front  of  the  temporo-maxillary  articulation,  and  crosses  the  sigmoid  notch,  with 
the  masseteric  artery,  to  the  Masseter  muscle,  in  which  it  ramifies  nearly  as  far 
as  its  anterior  border.  It  occasionally  gives  a  branch  to  the  Temporal  muscle,  and 
a  filament  to  the  articulation  of  the  jaw. 

The  Deep  Temporal  Branches^  two  in  number,  anterior  and  posterior,  supply 
the  deep  surface  of  the  Temporal  muscle.  The  posterior  branchy  of  pmall  size, 
is  placed  at  the  back  of  the  temporal  fossa.  It  is  sometimes  joined  with  the 
masseteric  branch.  The  anterior  branch  is  reflected  upwards,  at  the  pterygoid 
ridge  of  the  sphenoid,  to  the  front  of  the  temporal  fossa.  It  is  occasionally 
joined  with  the  buccal  nerve. 

The  Buccal  Branch  pierces  the  External  pterygoid,  and  passes  downwards  be- 
neath the  inner  surface  of  the  coronoid  process  of  the  lower  jaw,  or  through  the 
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fibres  of  the  Temporal  muscle  to  reach  the  surface  of  the  Buccinator,  upon  which 
it  divides  into  a  superior  and  an  inferior  branch.  It  gives  a  branch  to  the  External 
pterygoid  during  its  passage  through  this  muscle,  and  a  few  ascending  filaments  to 
the  Temporal  muscle,  one  of  which  occasionally  joins  with  the  anterior  branch  of  the 
deep  temporal  nerve.  The  upper  branch  supplies  the  integument  and  upper 
part  of  the  Buccinator  muscle,  joining  with  the  facial  nerve  around  the  facial 
vein.  The  lower  branch  passes  forwards  to  the  angle  of  the  mouth;  supplies 
the  integument  and  Buccinator  muscle,  as  well  as  the  mucous  membrane  lining 
its  inner  surface,  joining  with  the  facial  nerve. 

The  Pterygoid  Branches  are  two  in  number,  one  for  each  Pterygoid  muscle. 
The  branch  to  the  Internal  pterygoid  is  long  and  slender,  and  passes  inwards  to 
enter  the  deep  surface  of  the  muscle.  This  nerve  is  intimately  connected  at  its 
origin  with  the  otic  ganglion.  The  branch  to  the  External  pterygoid  is  most 
frequently  derived  from  the  buccal,  but  it  may  be  given  off  separately  from  the 
anterior  trunk  of  the  nerve. 

The  posterior  and  larger  division  of  the  inferior  maxillary  nerve  also  receives 
a  few  filaments  from  the  motor  root.  It  divides  into  three  branches,  auriculo- 
temporal, gustatory,  and  inferior  dental. 

The  AuBicuLO-TEMPORAL  Nerve  generally  arises  by  two  roots,  between  which 
passes  the  middle  meningeal  artery.  It  passes  backwards  beneath  the  External 
pterygoid  muscle  to  the  inner  side  of  the  articulation  of  the  lower  jaw.  It  then 
turns  upwards  with  the  temporal  artery,  between  the  external  ear  and  condyle  of 
the  jaw,  under  cover  of  the  parotid  gland,  and  escaping  from  beneath  this  struc- 
ture, divides  into  two  temporal  branches.  The  posterior  temporal^  the  smaller  of 
the  two,  supplies  the  Attrahens  aurem  muscle,  and  is  distributed  to  the  upper 
part  of  the  pinna  and  the  neighbouring  integument.  The  anterior  temporal 
accompanies  the  temporal  artery  to  the  vertex  of  the  skull,  and  supplies  the 
integument  of  the  temporal  region,  conununicating  with  the  facial  nerve. 

The  auriculo-temporal  nerve  has  branches  of  communication  with  the  facial 
and  otic  ganglion.  Those  joining  the  facial  nerve,  usually  two  in  number,  pass 
forwards  behind  the  neck  of  the  condyle  of  the  jaw,  and  join  this  nerve  at  the 
posterior  border  of  the  Masseter  muscle.  They  form  one  of  the  principal  branches 
of  communication  between  the  facial  and  the  fifth  nerve.  The  filaments  of  com- 
munication with  the  otic  ganglion  are  derived  from  the  commencement  of  the 
auriculo-temporal  nerve. 

The  Auricular  Branches  are  two  in  number,  inferior  and  superior.  The  infe- 
rior auricular  arises  behind  the  articulation  of  the  jaw,  and  is  distributed  to  the 
ear  below  the  external  meatus;  other  filaments  twine  around  the  internal  maxil- 
lary artery,  and  communicate  with  the  sympathetic.  The  superior  auricular 
arises  in  front  of  the  internal  ear,  and  supplies  the  integument  covering  the  tragus 
and  pinna. 

Branches  to  the  Meatus  Auditorius^  two  in  number,  arise  from  the  point  of 
communication  between  the  temporo-auricular  and  facial  nerves,  and  are  distri* 
buted  to  the  meatus. 

The  Branch  to  the  Temporo-maxillary  Articulation  is  usually  derived  from 
the  auriculo-temporal  nerve. 

The  Parotid  Branches  supply  the  parotid  gland. 

The  Gustatory  or  Lingual  Nerve  (fig.  257),  the  special  nerve  of  the  sense  of 
taste,  supplies  the  papillse  and  mucous  membrane  of  the  tongue.  It  is  deeply 
placed  throughout  the  whole  of  its  course.  It  lies  at  first  beneath  the  External 
pterygoid  muscle,  together  with  the  inferior  dental  nerve,  being  placed  to  the 
inner  side  of  the  latter  nerve,  and  is  occasionally  joined  to  it  by  a  branch  which 
crosses  the  internal  maxillary  artery.  The  chorda  tympani  also  joins  it  at  an  acute 
angle  in  this  situation.  The  nerve  then  passes  between  the  Internal  pterygoid 
muscle  and  the  inner  side  of  the  ramus  of  the  jaw,  and  crosses  obliquely  to  the 
side  of  the  tongue  over  the  Superior  constrictor  muscle  of  the  pharynx,  and  be- 
tween the  Stylo-glossus  muscle  and  deep  part  of  the  sub*maxillary  gland;  the 
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nerve  lastly  runs  across  Wharton's  duct,  and  along  the  side  of  the  tongue  to  its 
apex,  being  covered  by  the  mucous  membrane  of  the  mouth. 

Its  branches  of  communication  are  with  the  sub-iQaxillary  ganglion  and  hypo- 
glossal nerve.  The  branches  to  the  sub-maxillary  ganglion  are  two  or  three  in 
number;  those  connected  with  the  hypo-glossal  nerve  form  a  plexus  at  the  anterior 
margin  of  the  hyo-glossus  muscle. 

Its  branches  of  distribution  are  few  in  number.  They  supply  the  mucous 
membrane  of  the  mouth,  the  gums,  the  sub-lingual  gland,  and  the  conical  and 
fungiform  papillae  and  mucous  membrane  of  the  tongue,  the  terminal  filaments 
anastomosing  at  the  tip  of  this  organ  with  the  hypo-glossal  nerve. 

The  Inferior  Dental  is  the  largest  of  the  three  branches  of  the  inferior  max- 
illary nerve.  It  passes  downwards  with  the  inferior  dental  artery,  at  first  beneath 
the  External  pterygoid  muscle,  and  then  between  the  internal  lateral  ligament  and 
the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  passes  forwards  in  the  dental 
canal  in  the  inferior  maxillary  bone,  lying  beneath  the  teeth,  as  far  as  the  mental 
foramen,  where  it  divides  into  two  terminal  branches,  incisor  and  mental.  The 
incisor  branch  is  continued  onwards  within  the  bone  to  the  middle  line,  and  sup- 
plies the  canine  and  incisor  teeth.  The  mental  branch  emerges  from  the  bone  at 
the  mental  foramen,  and  divides  beneath  the  Depressor  anguli  oris  into  an  external 
branch,  which  supplies  this  muscle,  the  Orbicularis  oris,  and  the  integument,  com- 
municating with  the  facial  nerve;  and  an  inner  branch,  which  ascends  to  the 
lower  lip  beneath  the  Quadratus  menti;  it  supplies  this  muscle  and  the  mucous 
membrane  and  integument  of  the  lip,  communicating  with  the  facial  nerve. 

The  branches  of  the  inferior  dental  are  the  mylo-hyoid  and  dental. 

The  Mylo'hyoid  is  derived  from  the  inferior  den  tad  just  as  that  nerve  is  about 
to  enter  the  dental  foramen.  It  descends  in  a  groove  on  the  inner  surface  of  the 
ramus  of  the  jaw,  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  It 
supplies  the  cutaneous  surface  of  the  Mylo-hyoid  muscle,  and  the  anterior  belly  of 
the  Digastric,  occasionally  sending  one  or  two  filaments  to  the  sub-maxillary 
gland. 

The  Dental  Branches  supply  the  molar  and  bicuspid  teeth.  They  correspond 
in  number  to  the  fangs  of  those  teeth;  each  nerve  entering  the  orifice  at  the 
point  of  the  fang,  and  supplying  the  pulp  of  the  tooth. 

Two  small  ganglia  are  connected  with  the  inferior  maxillary  nerve:  the  otic, 
with  the  trunk  of  the  nerve;  and  the  submaxillary,  with  its  Ihigual  branch,  the 
gustatory. 

m 

Otic  Ganglion. 

The  Otic  Ganglion  (Arnold's)  {j^g.  259),  is  a  small  oval-shaped,  flattened  ganglion, 
of  a  reddish-grey  colour,  situated  immediately  below  the  foramen  ovale,  on  the  inner 
surface  of  the  inferior  maxillary  nerve,  and  around  the  origin  of  the  internal 
pterygoid  nerve.  It  is  in  relation,  externally^  with  the  trunk  of  the  inferior 
maxillary  nerve,  at  the  point  where  the  motor  root  joins  the  sensory  portion; 
intemallyy  with  the  cartilaginous  part  of  the  Eustachian  tube,  and  the  origin  of 
the  Tensor  palati  muscle;  behind  it,  is  the  middle  meningeal  artery. 

Branches  of  Communication,  This  ganglion  is  connected  with  the  inferior 
maxillary  nerve,  and  its  internal  pterygoid  branch,  by  two  or  three  short,  delicate 
filaments,  and  also  with  the  auriculo- temporal  nerve:  from  the  former,  it  obtains 
its  motor,  from  the  latter  its  sensory  root;  its  communication  with  the  sympa- 
thetic being  effected  by  a  filament  from  the  plexus  surrounding  the  middle 
meningeal  artery.  This  ganglion  also  communicates  with  the  glosso-pharyngeal 
and  facial  nerves,  through  the  small  petrosal  nerve  continued  from  the  tympanic 
plexus. 

Its  Branches  of  Distribution  are  a  filament  to  the  tensor  tympani,  and  one  to 
the  tensor  palati.  The  former  passes  backwards,  on  the  outer  side  of  the 
Eustachian  tube;  the  latter  arises  from  the  ganglion,  near  the  origin  of  the 
internal  pterygoid  nerve,  and  passes  forwards. 
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StIBM  AXIL  LAST    GaNOLIOH. 

The  Submaxillary  Gauj^/ion  (fig.257),  is  of  email  size,  circular  in  form,  and 
situated  ahove  the  deep  portion  of  the  submaxillary  gland,  near  the  poeterior 
border  of  the  Mylo-hyoid  muscle,  being  connected  by  filaments  with  the  lower 
border  of  the  gustatory  nerve. 

159. — ^The  Otic  Ganglion  and  its 
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Branchet  of  Communication.  This  ganglion  is  connected  with  the  gustatory 
nerve  by  a  few  filaments  which  join  it  separately,  at  its  fore  and  back  part.  It 
also  receives  a  branch  from  the  chorda  tympani,  by  which  it  communicates  with 
the  facial;  and  communicates  with  the  sympathetic  by  filaments  from  the  nervi 
molles,  surrounding  the  facial  artery. 

Branchet  of  Distribution.  These  are  five  or  six  in  number;  they  arise  from  the 
lower  part  of  the  ganglion,  and  supply  the  mucous  membrane  of  the  mouth  and 
Wharton's  duct,  some  being  lost  in  the  submaxillary  gland.  According  to  Meckel, 
a  branch  from  this  ganglion  occasiDnally  descends  in  front  of  the  Hyo-gtosans 
muscle,  and,  after  joining  with  one  from  the  hypo-glossal,  passes  to  the  Genio- 
hyo-glossua  muscle. 

Eighth  Faib. 

The  Eighth  Pair  consists  of  three  nerves,  the  gtoe so- pharyngeal,  pneumo- 
gastric,  and  spinal  accessory. 

«  ■   ■       *.i,     IK  v.v  D.-     11.    ■  Th«     GLOSflO-PHAETHGKAL    NeRTX    IB    di»- 

i6o.— Ongm  of  the  Eignth  Pair,  their  ,  .,    .   ,  .,  ■      ■■       .... 

Gang£»  and  ComiSunioatioJw.        tributed,  as  its  name  implies,  to  the  tongue 
'.«,/«,- a—ji.  ""^   pharynx,   being  the   nerve  of  sensation 

^ „ ,  to  the   mucous  membrane  of  the  fauces  and 

root  of  the  tongue;  and  of  motion,  to  the 
Pharyngeal  muscles.  It  arises  by  tiiree  or 
foar  filaments,  closely  connected  together,  from 
the  upper  part  of  the  medulla  oblongata,  im- 
mediately behind  the  olivary  body. 

Its  deep  origin  may  be  traced  through  the 

fasciculi  of  the  lateriJ  tract,  to  a  nucleus  of 

grey  matter  at  the  lower  part  of  the  fioor  of 

the  fourth  ventricle,  external   to  the  fasciculi 

teretes.     From  its  superficial  origin,  it  passes  outwards  across  the  flocculus,  and 
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leaves  the  skull  at  the  central  part  of  the  jugular  foramen,  in  a  separate  sheath 
of  the  dura  mater  and  arachnoid,  in  front  of  the  pnenmogastric  and  spinal  accee- 
sorj  nerves.  In  its  passage  through  the  jugular  foramen,  it  grooves  the  lower 
border  of  the  petrous  portion  of  the  temporal  bone,  and,  at  its  exit  from  the 
skull,  posses  forwards  between  the  jugular  vein  and  internal  carotid  arterj,  and 
descends  in  front  of 
the  latter  vessel,  and         *£  '■ — Course  and  Distribution  of  the  Eighth  Ptur  of  Nerves. 

> '<-    -'--    —'-'J 
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The  Inferior^  or  Petrous  Ganglion^  is  situated  in  a  depression  in  the  lower 
border  of  the  petrous  portion  of  the  temporal  bone;  it  is  larger  than  the  former, 
and  involves  the  whole  of  the  fibres  of  the  nerve.  From  this  ganglion  arise  those 
filaments  which  connect  the  glosso-pharjngeal  with  other  nerves  at  the  base  of 
the  skull. 

Its  Branches  of  Communication  are  with  the  pneumogastric,  sympathetic,  and 
facial,  and  the  tympanic  branch. 

The  branches  to  the  pneumogastric,  are  two  filaments,  one  to  its  auricular 
branch,  and  one  to  the  upper  ganglion  of  the  pneumogastric. 

The  branch  to  the  sympathetic  is  connected  with  the  superior  cervical 
ganglion. 

The  branch  of  communication  with  the  facial,  perforates  the  posterior  belly  of 
the  digastric.  It  arises  from  the  trunk  of  the  nerve  below  the  petrous  gangHon, 
and  joins  the  facial  just  after  its  exit  from  the  stylo-mastoid  foramen. 

The  Tympanic  Branch  (Jacobson's  nerve),  arises  from  the  petrous  ganglion, 
and  enters  a  small  bony  canal  on  the  base  of  the  petrous  portion  of  the  temporal 
bone.  (This  opening  is  placed  on  the  bony  ridge  which  separates  the  carotid 
canal  from  the  jugular  fossa).  It  ascends  to  the  tympanum,  enters  this  cavity-  by 
an  aperture  in  its  floor  close  to  the  inner  wall,  and  divides  into  three  branches, 
which  are  contained  in  grooves  upon  the  surface  of  the  promontory. 

Its  branches  of  distribution  are,  one  to  the  fenestra  rotunda,  one  to  the  fenestra 
ovalis,  and  one  to  the  lining  membrane  of  the  Eustachian  tube  and  tympanum. 

Its  branches  of  communication  are  three,  and  occupy  separate  grooves  on  the 
surface  of  the  promontory.  One  of  these  passes  forwards  and  downwards  to  the 
carotid  canal  to  join  the  carotid  plexus.  A  second  runs  vertically  upwards  to 
join  the  greater  superficial  petrosal  nerve,  as  it  lies  in  the  hiatus  Fallopii.  The 
third  branch  runs  upwards  and  forwards  towards  the  anterior  surface  of  the  petrous 
bone,  and  passes  through  a  small  aperture  in  the  sphenoid  and  temporal  bones,  to 
the  exterior  of  the  skull,  where  it  joins  the  otic  ganglion.  This  nerve,  in  its  course 
through  the  temporal  bone,  passes  by  the  gangliform  enlargement  of  the  faci^ 
and  has  a  connecting  filament  with  it. 

The  branches  of  the  glosso-pharyngeal  nerve  are  the  carotid,  pharyngeal,  mus- 
cular, tonsillitic,  and  lingual. 

The  Carotid  Branches  descend  along  the  trunk  of  the  internal  carotid  artery 
as  far  as  its  point  of  bifurcation,  communicating  with  the  pharyngeal  branch  of 
the  pneumogastric,  and  with  branches  of  the  sympathetic. 

The  Pharyngeal  Branches  are  three  or  four  filaments  which  unite  opposite  the 
Middle  constrictor  of  the  pharynx  with  the  pharyngeal  branches  of  the  pneumo- 
gastric, superior  laryngeal,  and  sympathetic  nerves,  to  form  the  pharyngeal  plexus, 
branches  from  which  perforate  the  muscular  coat  of  the  pharynx  to  supply  the 
mucous  membrane. 

The  Muscular  Branches  are  distributed  to  the  Stylo-pharyngeus  and  Con- 
strictors of  the  pharynx. 

The  Tonsillitic  Branches  supply  the  tonsil,  forming  a  plexus  (circulus  tonsil- 
laris) around  this  body,  from  which  branches  are  distributed  to  the  soft  palate  and 
fauces,  where  they  anastomose  with  the  palatine  nerves. 

The  Lingual  Branches  are  two  in  number;  one  supplies  the  mucous  membrane 
covering  the  surface  of  the  base  of  the  tongue,  the  other  perforates  its  substance, 
and  supplies  the  mucous  membrane  and  papillae  of  the  side  of  the  organ. 

The  Spinal  Accessory  Nerve  consists  of  two  parts;  one,  the  accessory 
part  to  the  vagus,  and  the  other  the  spinal  portion. 

The  accessory  party  the  smaller  of  the  two,  arises  by  four  or  five  delicate  fila- 
ments from  the  lateral  tract  of  the  cord  below  the  roots  of  the  vagus;  these 
filaments  may  be  traced  to  a  nucleus  of  grey  matter  at  the  back  of  the  medulla, 
below  the  origin  of  the  vagus.  It  joins,  in  the  jugular  foramen,  with  the  upper 
ganglion  of  the  vagus  by  one  or  two  filaments,  and  is  continued  into  the  vagus 
below  the  second  ganglion.  It  gives  branches  to  the  pharyngeal  and  superior 
laryngeal  branches  of  the  vagus. 
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The  spinal  portion^  firm  in  texture,  arises  by  several  filaments  from  the  lateral 
tract  of  the  cord,  as  low  down  as  the  sixth  cervical  nerve;  the  fibres  pierce  the 
tract,  and  are  connected  with  the  anterior  horn  of  the  grey  crescent  of  the  cord. 
This  portion  of  the  nerve  ascends  between  the  ligamentom  denticulatum  and  the 
posterior  roots  of  the  spinal  nerves,  enters  the  skull  through  the  foramen  mag- 
num, and  is  then  directed  outwards  to  the  jugular  foramen,  through  which  it 
passes,  lying  in  the  same  sheath  as  the  pneumogastric,  separated  from  it  by  a  fold 
of  the  arachnoid,  and  is  here  connected  with  the  accessory  portion.  At  its  exit 
from  the  jugular  foramen,  it  passes  backwards  behind  the  internal  jugular  vein, 
and  descends  obliquely  behind  the  Digastric  and  Stylo-hyoid  muscles  to  the  upper 
part  of  the  Stemo-mastoid.  It  pierces  this  muscle,  and  passes  obliquely  across 
the  sub-occipital  triangle,  to  terminate  in  the  deep  surface  of  the  Trapezius. 
This  nerve  gives  several  branches  to  the  Stemo-mastoid  during  its  passage 
through  it,  and  joins  in  its  substance  with  branches  from  the  third  cervical. 
In  the  sub-occipital  triangle  it  joins  with  the  second  and  third  cervical  nerves, 
assists  in  the  formation  of  the  cervical  plexus,  and  occasionally  of  the  great 
auricular  nerve.  On  the  front  of  the  Trapezius,  it  is  reinforced  by  branches 
from  the  third,  fourth,  and  fifth  cervical  nerves,  joins  with  the  posterior  branches 
of  the  spinal  nerves,  and  is  distributed  to  the  Trapezius,  some  filaments  ascending^ 
and  others  descending  in  its  substance  as  far  as  its  inferior  angle. 

The  Pneumogastric,  or  Vagus,  one  of  the  three  divisions  of  the  eighth  pair, 
has  a  more  extensive  distribution  than  any  of  the  other  cranial  nerves,  passing 
through  the  neck  and  cavity  of  the  chest  to  the  upper  part  of  the  abdomen.  It  is 
composed  of  both  motor  and  sensitive  filaments.  It  supplies  the  organs  of  voice  and 
respiration  with  motor  and  sensitive  fibres;  and  the  pharynx,  oesophagus,  stomacli, 
and  heart  with  motor  influence.  Its  superficial  origin  is  by  eight  or  ten  filaments 
from  the  lateral  tract  immediately  behind  the  olivary  body  and  below  the  glosso- 
pharyngeal; its  fibres  may,  however,  be  traced  deeply  through  the  fasciculi  of  the 
medulla,  to  terminate  in  a  grey  nucleus  near  the  lower  part  of  the  fioor  of  the 
fourth  ventricle4  The  filaments  become  united,  and  form  a  fiat  cord,  which  passes 
outwards  across  the  flocculus  to  the  jugular  foramen,  through  which  it  emerges 
from  the  cranium.  In  passing  through  this  opening,  the  pneumogastric  accom- 
panies the  spinal  accessory,  being  contained  in  the  same  sheath  of  dura  mater 
with  it,  a  membranous  septum  separating  it  from  the  glosso-pharyngeal,  which 
lies  in  front.  The  nerve  in  this  situation  presents  a  well-marked  ganglionic  en- 
largement, which  is  called  the  ganglion  jugulare^  or  the  ganglion  of  the  root  of 
the  pneumogastric:  to  it  the  accessory  part  of  the  spinal  accessory  nerve  is 
connected.  After  the  exit  of  the  nerve  from  the  jugular  foramen,  a  second  gangli- 
form  swelling  is  formed  upon  it,  called  the  ganglion  inferiuSy  or  the  ganglion  of 
the  trunk  of  the  nerve  \  below  which  it  is  again  joined  by  filaments  from  the 
accessory  nerve.  The  nerve  descends  the  neck  in  a  straight  direction  within  the 
sheath  of  the  carotid  vessels,  lying  between  the  internal  carotid  artery  and  internal 
jugular  vein  as  far  as  the  thyroid  cartilage,  and  then  between  the  same  vein  and 
the  common  carotid  to  the  root  of  the  neck.  Here  the  course  of  the  nerve  be- 
comes dlfierent  on  the  two  sides  of  the  body. 

On  the  right  sidcy  the  nerve  passes  across  the  subclavian  artery  between  it  and 
the  subclavian  vein,  and  descends  by  the  side  of  the  trachea  to  the  back  part  of  the 
root  of  the  lung,  where  it  spreads  out  in  a  plexiform  network  (posterior  pulmonary), 
from  the  lower  part  of  which  two  cords  descend  upon  the  oesophagus,  on  which 
they  divide,  forming,  with  branches  from  the  opposite  nerve,  the  oesophageal 
plexus;  below,  these  branches  are  collected  into  a  single  cord,  which  runs  along 
the  back  part  of  the  oesophagus,  enters  the  abdomen,  and  is  distributed  to  the 
posterior  surface  of  the  stomach,  joining  the  left  side  of  the  csliac  plexus,  and 
the  splenic  plexus. 

On  the  left  sidcy  the  pneumogastric  nerve  enters  the  chest,  between  the  left 
carotid  and  subclavian  arteries,  behind  the  left  innominate  vein.     It  crosses  the 
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arch  of  the  aorta,  and  descends  behind  the  root  of  the  left  long  and  along  the 
anterior  surface  of  the  oesophagus  to  the  stomach,  distributing  branches  over  its 
anterior  surface,  some  extending  over  the  great  cuUde'Sae^  and  others  along  tiie 
lesser  curvature.  Filaments  from  these  latter  branches  enter  the  gastro-hepatic 
omentum,  and  join  the  left  hepatic  plexus. 

The  Ganglion  of  the  Root  is  of  a  greyish  colour,  circular  in  form,  about 
two  lines  in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifth 
nerve. 

Connecting  Brancke$,  To  this  ganglion  the  accessory  porticm  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  an  anasto- 
motic twig  with  the  petrous  ganglion  of  the  glosso-pharyngeal,  with  the  facial 
nerve  by  means  of  the  auricular  branch,  and  with  the  sympathetic  by  means  of  an 
ascending  filament  from  the  superior  cervical  ganglion. 

The  Ganglion  of  the  Trunk  (inferior)  is  a  plexiform  cord,  cylindrical  in  form, 
of  a  reddish  colour,  and  about  an  inch  in  length;  it  involves  the  whole  of  the 
fibres  of  the  nerve,  except  the  portion  of  the  accessory  nerve  derived  from  the 
spinal  accessory,  which  blends  with  the  nerve  beyond  the  ganglion. 

Connecting  Branches.  This  ganglion  is  connected  with  the  hypo-glossal,  the 
superior  cervical  ganglion  of  the  sympathetic,  and  with  the  loop  between  the  first 
and  second  cervical  nerves. 

The  branches  of  the  Pneumogastrie  are 

In  the  jugular  fossa    .         .     Auricular. 

{Pharyngeal. 
Superior  lapmgeal 
Recurrent  laryngeal. 
Cervical  Cardiac. 
(  Thoracic  Cardiac. 

T    .1.    .1  J  Anterior  pulmonary. 

In  the  thorax     .         .         .  S  t»    .    .  i 

I  Posterior  pulmonary. 

I  (Esophageal. 

In  the  abdomen  .         .     Gastric. 

The  Auricular  Branch  arises  from  the  ganglion  of  the  root,  and  is  joined  soon 
after  its  origin  by  a  filament  from  the  glosso-pharyngeal;  it  crosses  the  jugular 
fossa  to  an  opening  near  the  root  of  the  styloid  process.  Traversing  the  substance 
of  the  temporal  bone,  it  crosses  the  aqueductus  Fallopii  about  two  lines  above  its 
termination  at  the  stylo-mastoid  foramen;  it  here  gives  ofi*  an  ascending  branch, 
which  joins  the  facial,  and  a  descending  branch,  which  anastomoses  with  the  pos- 
terior auricular  branch  of  the  same  nerve:  the  continuation  of  the  nerve  reaches 
the  surface  between  the  mastoid  process  and  the  external  auditory  meatus,  and 
supplies  the  integument  at  the  back  part  of  the  pinna. 

The  Pharyngeal  Branch  arises  from  the  upper  part  of  the  inferior  ganglion  of 
the  pneumogastrie,  receiving  a  filament  from  the  accessory  portion  of  the  spinal 
accessory;  it  passes  across  the  internal  carotid  artery  (in  front  or  behind),  to  the 
upper  border  of  the  Middle  constrictor,  where  it  divides  into  numerous  filaments, 
which  anastomose  with  those  from-  the  glosso-pharyngeal,  superior  laryngeal,  and 
sympathetic,  to  form  the  pharyngeal  plexus,  from  which  branches  are  distributed 
to  the  muscles  and  mucous  membrane  of  the  pharynx.  As  this  nerve  crosses  the 
internal  carotid,  some  filaments  are  distributed,  together  with  those  from  the 
glosso-pharjmgeal,  upon  the  wall  of  this  vessel. 

The  Superior  Laryngeal  Nerve,  larger  than  the  preceding,  arises  frt>m  the 
middle  of  the  inferior  ganglion  of  the  pneumogastrie.  It  descends,  by  the  side 
of  the  pharynx,  behind  the  internal  carotid,  where  it  divides  into  two  branches, 
the  external  and  internal  laryngeal 

The  external  lamygeal  branchy  the  smaller,  descends  by  the  side  of  the 
larynx,  beneath  the  Stemo-thyroid,  to  supply  the  crico-thyroid  and  the  thyroid 
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gland.     It  gives  branches  to  the  pharyngeal  plexus,  and  the  Inferior  constrictor, 
and  communicates  with  the  superior  cardiac  nerve,  behind  the  common  carotid. 

The  Internal  Laryngeal  Branch  descends  to  the  opening  in  the  thyro-hyoid 
membrane,  through  which  it  passes  with  the  superior  laryngeal  artery,  and  is 
distributed  to  the  mucous  membrane  of  the  larynx,  and  the  Arytenoid  muscle, 
anastomosing  with  the  recurrent  laryngeal. 

The  branches  to  the  mucous  membrane  are  distributed,  some  in  front,  to  the 
epiglottis,  the  b^ise  of  the  tongue,  and  epiglottidean  gland;  and  others  pass  back- 
wards, in  the  aryteno-epiglottidean  fold,  to  supply  the  mucous  membrane  sur- 
rounding the  superior  orifice  of  the  larynx,  as  well  as  the  membrane  which  lines 
the  cavity  of  the  larynx  as  low  down  as  the  vocal  chord. 

The  ^lament  to  the  Arytenoid  muscle  is  distributed  partly  to  it,  and  part  to 
the  mucous  lining  of  the  larynx. 

The  ^lament  which  joins  with  the  recurrent  laryngeal,  descends  beneath  the 
mucous  membrane  on  the  posterior  surface  of  the  larynx,  behind  the  lateral  part 
of  the  thyroid  cartilage,  where  the  two  nerves  become  united. 

The  Inferior^  or  Recurrent  Laryngeal^  so  called  from  its  reflected  course, 
arises,  on  the  right  side,  in  front  of  the  subclavian  artery:  it  winds  round  this 
vessel,  and  ascends  obliquely  to  the  side  of  the  trachea,  behind  the  common 
carotid  and  inferior  thyroid  arteries.  On  the  left  side,  it  arises  in  front  of  the 
arch  of  the  aorta,  and  winds  round  it  at  the  point  where  the  obliterated  remains 
of  the  ductus  arteriosus  are  connected  with  this  vessel,  and  then  ascends  to  the 
side  of  the  trachea.  The  nerves  on  both  sides  ascend  in  the  groove  between  the 
trachea  and  oesophagus,  and,  piercing  the  lower  fibres  of  the  Inferior  constrictor 
muscle,  enter  the  larynx  behind  the  articulation  of  the  inferior  comu  of  the 
thyroid  cartilage  with  the  cricoid,  being  distributed  to  all  the  muscles  of  the 
larynx,  excepting  the  Crico- thyroid,  and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal,  as  it  winds  round  the  subclavian  artery  and  aorta, 
gives  ofi*  several  cardiao  filaments,  which  unite  with  the  cardiac  branch  from  the 
pneumogastric  and  sympathetic.  As  it  ascends  the  neck,  it  gives  off  oesophageal 
branches,  more  numerous  on  the  left  than  on  the  right  side;  tracheal  branches  to 
the  posterior  membranous  portion  of  the  trachea;  and  some  pharyngeal  filaments 
to  the  Inferior  constrictor  of  the  pharynx. 

The  Cervical  Cardiac  Branches^  two  or  three  in  number,  arise  from  the 
pneumogastric,  at  the  upper  and  lower  part  of  the  neck. 

The  superior  branches  are  small,  and  communicate  with  the  cardiac  branches 
of  the  sympathetic,  and  with  the  great  cardiac  plexus. 

The  inferior  cardiac  branches^  one  on  each  side,  arise  at  the  lower  part 
of  the  neck,  just  above  the  first  rib.  On  the  right  side,  this  branch  passes  in 
front  of  the  arteria  innominata,  and  anastomoses  with  the  superior  cardiac  nerve. 
On  the  left  side,  it  passes  in  front  of  the  arch  of  the  aorta,  and  anastomoses 
either  with  the  superior  cardiac  nerve,  or  with  the  cardiac  plexus. 

.The  Thoracic  Cardiac  Branches^  on  the  right  side,  arise  from  the  trunk  of 
the  pneumogastric,  as  it  lies  by  the  side  of  the  trachea:  passing  inwards,  they 
terminate  in  the  deep  c^diac  plexus.  On  the  left  side,  they  arise  from  the  left 
recurrent  laryngeal  nerve. 

The  Anterior  Pulmonary  Branches^  two  or  three  in  number,  and  of  small  size, 
are  distributed  on  the  anterior  aspect  of  the  root  of  the  lungs.  They  Join  with 
filaments  from  the  sympathetic,  and  form  the  anterior  pulmonary  plexus. 

The  Posterior  Pulmonary  Branches^  more  numerous  and  larger  than  the  ante- 
rior, are  distributed  on  the  posterior  aspect  of  the  root  of  the  lung:  they  are  joined 
by  filaments  fVom  the  third  and  fourth  thoracic  ganglia  of  the  sympathetic,  and 
form  the  posterior  pulmonary  plexus.  Branches  from  both  plexuses  accompany 
the  ramifications  of  the  air  tubes  through  the  substance  of  the  lungs. 

The  (Esophageal  Branches  are  given  off  from  the  pneumo-gastric,  both  above 
and  below  the  pulmonary  branches.      The  latter  are  the  most  numerous  and 
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largest.     Thej  form,  together  with  branches  from  the  opposite  nerre,  the 
phageal  plexus. 

The  Gastric  Branches  are  the  terminal  filaments  of  the  pneumo-gastric 
The  nerve  on  the  right  side  is  distributed  to  the  posterior  surface  of  the  stomaicfa, 
and  joins  the  left  side  of  the  cceliac  plexus,  and  the  splenic  plexus.  The  nerve 
on  the  left  side  is  distributed  over  the  anterior  surface  of  the  stomach,  some 
filaments  passing  across  the  great  cuUdC'SaCy  and  others  along  the  lesser  cur  v  mi  ore. 
They  unite  with  branches  of  the  right  nerve  and  sympathetic,  some  filamenta 
passing  through  the  lesser  omentum  to  the  left  hepatic  plexus. 


The  Spinal  Nerves. 


THE  Spinal  Nerves  are  so  called,  from  taking  their  origin  from  the  spinal  cord, 
and  from  being  transmitted  through  the  intervertebral  foramina  on  either  side 
of  the  spinal  colmnn.  There  are  thirty-one  pairs  of  spinal  nerves,  which  are 
arranged  into  the  following  groups,  corresponding  to  the  region  of  the  spine 
through  which  thej  pass: 

Cervical         ...         8  pairs. 


Dorsal 
Lumbar 
Sacral 
Coccygeal 


12     „ 

5     y> 
5     » 


It  will  be  observed,  that  each  group  of  nerves  corresponds  in  number  with  the 
vertebrae  in  each  region,  excepting  in  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  roots,  an  anterior,  or  motor  root,  and  a 
posterior,  or  sensitive  root. 

Roots  of  the  Spinal  Nerves. 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  series  of  foramina, 
on  the  antero-lateral  column  of  the  spinal  cord,  gradually  approaching  towards 
the  anterior  median  fissure  as  they  descend. 

The  fibres  of  the  anterior  roots  pass  between  the  anterior  and  lateral  columns, 
and  enter  the  grey  matter  of  the  anterior  horn,  where  they  divide  into  two 
bundles,  the  larger  of  which  is  connected  with  the  lateral  column  of  the  same 
side,  while  the  smaller  bundle  passes  to  the  anterior  column  of  the  opposite  side. 
The  component  fibres  of  the  latter  bundle  form  part  of  the  anterior  white  com- 
missure, and  decussate  with  the  roots  of  the  nerve  of  the  opposite  side  of  the 
cord. 

The  posterior  roots  arise,  in  a  perfectly  straight  line,  firom  the  posterior  lateral 
fissure,  opposite  the  corresponding  horn  of  grey  matter. 

The  fibres  of  the  posterior  roots  pass  directly  into  the  grey  matter  of  the 
posterior  horn,  at  the  bottom  of  the  posterior  lateral  fissure,  where  they  sub- 
divide, some  passing  into  the  lateral  and  posterior  columns  of  the  same  side; 
while  others  enter  the  grey  commissure,  and  form  the  transverse  commissural 
fibres  connecting  these  roots  with  the  opposite  side  of  the  cord. 

The  posterior  roots  of  the  nerves  are  larger,  and  the  individual  filaments  more 
numerous,  and  thicker,  than  those  of  the  anterior.  As  their  component  fibrils 
pass  outwards,  towards  the  aperture  in  the  dura  mater,  they  coalesce  into  two 
bundles,  receive  a  tubular  sheath  from  this  membrane,  and  enter  the  intervertebral 
ganglion  which  is  developed  upon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forms  an  exception  to  these 
characters.  It  is  smaller  than  the  anterior,  has  frequently  no  ganglion  developed 
upon  it,  and,  when  the  ganglion  exists,  it  is  often  situated  within  the  dura  mater. 

The  anterior  roots  are  the  smaller  of  the  two,  devoid  of  any  ganglionic 
enlargement,  and  their  component  fibrils  are  collected  into  two  bundles,  near  the 
intervertebral  foramina. 

Ganglia  of  the   Spinal  Nerves. 

A  ganglion  is  developed  upon  each  posterior  root  of  the  spinal  nerves. 
These  ganglia  are  of  an  oval  form,  of  a  reddish  colour,  bear  a  proportion  in 
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atlas,  it  receives  a  filament  from  the  sympathetic.  It  then  descends,  in  front  of 
this  process,  to  communicate  with  an  ascending  branch  from  the  second  cervical 
nerve. 

Communicating  filaments  from  this  nerve  join  the  pneumogastric,  the  hypo- 
glossal and  sympathetic,  and  some  branches  are  distributed  to  the  Rectus  lateralis, 
and  the  two  Anterior  recti.  According  to  Valentin,  it  also  distributes  filaments 
to  the  occipito-atloid  articulation,  and  mastoid  process  of  the  temporal  bone. 

The  anterior  branch  of  the  second  Cervical  Nerve  escapes  from  the  spinal 
canal,  between  the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis,  and, 
passing  forwards  on  the  outer  side  of  the  vertebral  artery,  divides  in  front  of  the 
Intertransverse  muscle,  into  an  ascending  branch,  which  joins  the  first  cervical; 
and  two  descending  branches  which  join  the  third. 

The  anterior  branch  of  the  third  Cervical  Nerve  is  double  the  size  of  the 
preceding.  At  ito  exit  from  the  intervertebral  foramen,  it  passes  downwards  and 
outwards  beneath  the  Stemo-mastoid,  and  divides  into  two  branches.  The 
ascending  branch  joins  the  anterior  division  of  the  second  cervical,  communicates 
with  the  sympathetic  and  spinal  accessory  nerves,  and  subdivides  into  the  super- 
ficial cervical,  and  great  auricular  nerves.  The  descending  branch  passes  down 
in  front  of  the  Scalenus  anticus,  anastomoses  with  the  fourth  cervical  nerve,  and 
becomes  continuous  with  the  clavicular  nerves. 

The  anterior  branch  of  the  fourth  Cervical  is  of  the  same  size  as  the  pre- 
ceding. It  receives  a  branch  from  the  third,  sends  a  communicating  branch 
to  the  fifth  cervical,  and,  passing  downwards  and  outwards,  divides  into  numerous 
filaments,  which  cross  the  posterior  triangle  of  the  neck,  towards  the  clavicle  and 
acromion.  It  usually  gives  a  branch  to  the  phrenic  nerve  whilst  it  is  contained 
in  the  intertransverse  space. 

The  anterior  branches  of  the  fifths  sixth,  seventh,  and  eighth  Cervical 
Nerves,  are  remarkable  for  their  large  size.  They  are  much  larger  than  the 
preceding  nerves,  and  are  all  of  equal  size.  They  assist  in  the  formation  of 
the  brachial  plexus. 

Cervical  Plexus. 

The  cervical  plexus  (fig.  256)  is  formed  by  the  anterior  branches  of  the  four 
upper  cervical  nerves.  It  is  situated  in  front  of  the  four  upper  vertebrae,  resting 
upon  the  Levator  angtdi  scapulae,  and  Scalenus  medius  muscles,  and  covered  in  by 
the  Sterno-mastoid. 

Its  branches  may  be  divided  into  two  groups,  superficial  and  deep,  which  may 
be  thus  arranged: 

[  Superficialis  colli. 

Ascending   <  Auricularis  magnus. 

o         y.  .  f    1  ( Occipitalis  minor. 

Superficial   ^  ,  g^^ 

Descending  }  Supra-clavicular  <  Clavicular. 

(  (Acromial. 

(  Communicating. 

T  ^        ,        I  Muscular. 
Internal       J  r^ 

j  Conmiunicans  noni. 

Deep  <^  ( Phrenic. 

External      |  Communicating. 
( Muscular. 

SuPERFicLAX  Branches  of  the  Cervical  Plexus. 

The  Superficialis  Colli  arises  from  the  second  and  third  cervical  nerves,  turns 
round  the  posterior  border  of  the  Stemo-mastoid  about  its  middle,  and  passing 
obliquely  forwards  behind  the  external  jugular  vein  to  ^e  anterior  border  of  that 
muscle,  perforates  the  deep  cervical  fascia^  and  diTidaa  bfuieath  the  Platysma  into 
two  branches,  which  are  distributed  to  the  MlMiflU|AMB||Mrt8  of  the  neck. 
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The  ascending  branch  gives  a  filament,  which  accompanies  the  external 
jugular  vein;  it  then  passes  upwards  to  the  sub-maxillarj  region,  and  divides  into 
branches,  some  of  which  form  a  plexus  with  the  cervical  branches  of  the  facial 
nerve  beneath  the  Platysma;  others  pierce  this  muscle,  supply  it,  and  are  distri- 
buted to  the  integument  of  the  upper  half  of  the  neck,  at  its  fore  part,  as  high  up 
as  the  chin. 

The  descending  branch  pierces  the  Platysma,  and  is  distributed  to  the  integu- 
ment of  the  side  and  front  of  the  neck,  as  low  as  the  sternum. 

This  nerve  is  occasionally  represented  by  two  or  more  filaments. 

The  Auricularis  Magnus  is  the  largest  of  the  ascending  branches.  It  arises 
from  the  second  and  third  cervical  nerves,  winds  round  the  posterior  border  of 
the  Stemo-mastoid,  and,  after  perforating  the  deep  fascia,  ascends  upon  that 
muscle  beneath  the  Platysma  to  the  parotid  gland,  where  it  divides  into  numerous 
branches. 

The  facial  branches  pass  across  the  parotid,  and  are  distributed  to  the  inte* 
gument  of  the  face;  others  penetrate  the  substance  of  the  gland,  and  conununi- 
cate  with  the  facial  nerv  e. 

The  posterior  or  auricular  branches  ascend  vertically  to  supply  the  integu- 
ment of  the  posterior  part  of  the  pinna,  communicating  with  the  auricular  branches 
of  the  facial  and  pneumogastric  nerves. 

The  mastoid  branch  joins  the  posterior  auricular  branch  of  the  facial,  and 
crossing  the  mastoid  process,  is  distributed  to  the  integument  behind  the  ear. 

The  Occipitalis  Minor  arises  from  the  second  cervical  nerve;  it  curves  round 
the  posterior  border  of  the  Stemo-mastoid  above  the  preceding,  and  ascends  ver- 
tically along  the  posterior  border  of  this  muscle  to  the  back  part  of  the  side  of  the 
head.  Near  the  cranium  it  perforates  the  deep  fascia,  and  is  continued  upwards 
along  the  side  of  the  head  behind  the  ear,  supplying  the  integument  and  Occipito- 
frontalis  muscle,  and  communicating  with  the  occipitalis  major,  auricularis 
magnus,  and  posterior  auricular  branch  of  the  facial. 

This  nerve  gives  off  an  auricular  branchy  which  supplies  the  AttoUens  aurem 
and  the  integument  of  the  upper  and  back  part  of  the  auricle.  This  branch  is 
occasionally  derived  from  the  great  occipital  nerve.  The  occipitalis  minor  varies 
in  size;  it  is  occasionally  double. 

The  Descending  or  Supra-clavicular  Branches  arise  from  the  third  and  fourth 
cervical  nerves;  emerging  beneath  the  posterior  border  of  the  Sterno-mastoid, 
they  descend  in  the  interval  between  this  muscle  and  the  Trapezius,  and  divide 
into  branches,  which  are  arranged,  according  to  their  position,  into  three  groups. 

The  inner  or  sternal  branch  crosses  obliquely  over  the  clavicular  and  sternal 
attachments  of  the  Sterno-mastoid,  and  supplies  the  integument  as  far  as  the 
median  line. 

The  middle  or  clavicular  branch  crosses  the  clavicle,  and  supplies  the  integu- 
ment over  the  Pectoral  and  Deltoid  muscles,  communicating  with  the  cutaneous 
branches  of  the  upper  intercostal  nerves.  Not  unfrequently,  the  supra-clavicular 
nerve  passes  through  a  foramen  in  the  clavicle,  at  the  junction  of  the  outer  with 
the  inner  two-thirds  of  the  bone. 

The  external  or  acromial  branch  passes  obliquely  across  the  outer  surface  of 
the  Trapezius  and  the  acromion,  and  supplies  the  integument  of  the  upper  and 
back  part  of  the  shoulder. 

Deep  Branches  of  the  Cervical  Plexus.     Internal  Series. 

The  Communicating  Branches  consist  of  several  filaments,  which  pass  from  the 
loop  between  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the  pneu- 
mogastric, hypo-glossal,  and  sympathetic. 

Muscular  Branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles; 
th(\v  proceed  from  the  fi rj*t  cervical  nerve,  and  from  the  loop  formed  between 
il  ;iii<l  the  second. 
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The  Communicans  Noni  (fig.  256)  coDsists  usually  of  two  filaments,  one  being 
derived  from  the  second,  and  the  other  from  the  third  cervical.  These  filaments 
descend  vertically  downwards  on  the  outer  side  of  the  internal  jugular  vein,  cross 
in  front  of  the  vein  a  little  below  the  middle  of  the  neck,  and  form  a  loop  with 
the  descendens  noni  in  front  of  the  sheath  of  the  carotid  vessels.  Occasionally, 
the  junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  {Internal  Respiratory  of  Bell)  arises  from  the  third  and 
fourth  cervical  nerves,  and  receives  a  communicating  branch  from  the  fifth.  It 
descends  to  the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus 
anticus,  passes  over  the  first  part  of  the  subclavian  artery,  between  it  and  the 
subclavian  vein,  and,  a8  it  enters  the  chest,  crosses  the  internal  manunary  artery 
near  its  root.  Within  the  chest,  it  descends  nearly  vertically  in  front  of  the  root 
of  the  lung,  and  by  the  side  of  the  pericardium,  between  it  and  the  mediastinal 
portion  of  the  pleura,  to  the  Diaphragm,  where  it  divides  into  branches,  which 
separately  pierce  that  muscle,  and  are  distributed  to  its  under  surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  right  nerve  is  situated  more  deeply,  and  is  shorter  and  more  vertical 
in  direction  than  the  left;  it  lies  on  the  outer  side  of  the  right  vena  innominata 
and  superior  vena  cava. 

The  left  nerve  is  rather  larger  than  the  right,  from  the  inclination  of  the 
heart  to  the  left  side,  and  from  the  Diaphragm  being  lower  in  this  than  on  the 
opposite  side.  At  the  upper  part  of  the  thorax,  it  crosses  in  front  of  the  arch  of 
the  aorta  to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the 
chest  is  joined  by  a  filament  from  the  sympathetic;  by  another  derived  from  the 
fifth  and  sixth  cervical  nerves;  and  occasionally  by  one  from  the  union  of  the 
descendens  noni  with  the  spinal  nerves,  which,  Swan  states,  occurs  only  on  the 
left  side. 

From  the  right  nerve j  one  or  two  filaments  pass  to  join  in  a  small  ganglion 
with  phrenic  branches  of  the  solar  plexus;  and  branches  from  this  ganglion  are 
distributed  to  the  hepatic  plexus,  the  supra-renal  capsule,  and  Inferior  vena  cava. 
From  the  left  nerve  filaments  pass  to  join  the  phrenic  plexus,  but  without  any 
ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  Plexus.     External  Series. 

Communicating  Branches,  The  cervical  plexus  communicates  with  the  spinal 
accessory  nerve,  in  the  substance  of  the  Sterno-mastoid  muscle,  in  the  sub-occi- 
pital triangle,  and  beneath  the  Trapezius. 

Muscular  Branches  are  distributed  to  the  Sterno-mastoid,  Levator  anguli 
scapulas.  Scalenus  medius,  and  Trapezius. 

The  branch  for  the  Sterno-mastoid  is  derived  from  the  second  cervical;  the 
Levator  anguli  scapulae  receiving  branches  from  the  third;  and  the  Trapezius 
branches  from  the  third  and  fourth. 

Posterior  Branches  op  the  Cervical  Nerves. 

The  Posterior  Branches  of  the  cervical  nerves,  with  the  exception  of  the  first 
two,  pass  backwards,  and  divide,  behind  the  posterior  Intertransverse  muscles,  into 
external  and  internal  branches. 

The  external  branches  supply  the  muscles  at  the  side  of  the  neck,  viz.,  the 
Cervicalis  ascendens,  Transversalis  colli,  and  Trachelo-mastoid. 

The  external  branch  of  the  second  cervical  nerve  is  the  largest;  it  is  often 
joined  with  the  third,  and  supplies  the  Complexus,  Splenius,  and  Trachelo- 
mastoid  muscles. 

The  internal  branches^  the  larger,  are  distributed  differently  in  the  upper  and 
lower  part  of  the  neck.  Those  derived  from  the  third,  fourth,  and  fifth  nerves 
pass  between  the  Semi-spinalis  and  Complexus  muscles,  and  haviog  reMhed  the 
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spinoiis  processes,  perforate  the  aponeurosis  of  the  Splenius  and  Trapezius,  and 
are  continued  outwards  to  the  integument  over  the  Trapezius;  whilst  those  derived 
from  the  three  lowest  cervical  nerves  are  the  smallest,  and  are  placed  beneath  the 
Semi-spinalis,  which  thej  supply,  and  do  not  furnish  anj  cutaneous  filaments. 
These  internal  branches  supply  the  Complexus,  Semi-spinalis  colli,  Inter-spinalee, 
and  Multifidus  spin®. 

The  posterior  branches  of  the  three  first  cervical  nerves  require  a  separate 
description. 

The  posterior  branch  of  the  First  Cervical  Nerve  (Sub-occipital)  is  larger 
than  the  anterior,  and  escapes  from  the  vertebral  canal  between  the  occipital  bone 
and  the  posterior  arch  of  the  atlas,  lying  behind  the  vertebral  artery,  and  enters 
the  triangular  space  formed  by  the  Rectus  posticus  major,  the  Obliquns  sup^or, 
and  Obliquus  inferior.  It  supplies  the  Recti  and  Obliqui  muscles,  and  the  corn- 
plexus.  From  the  branch  which  supplies  the  Inferior  oblique  a  filament  is  given 
off,  which  joins  the  second  cervical  nerve.  It  also  occasionally  gives  off  a  cuta- 
neous filament,  which  accompanies  the  occipital  artery,  and  communicates  with 
the  occipitalis  major  and  minor  nerves. 

The  posterior  division  of  the  first  cervical  has  no  branch  analogous  to  the 
external  branch  of  the  other  cervical  nerves. 

The  posterior  branch  of  the  Second  Cervical  Nerve  is  three  or  four  times 
greater  than  the  anterior  branch,  and  the  largest  of  all  the  other  posterior  cervical 
nerves.  It  emerges  from  the  spinal  canal  between  the  posterior  arch  of  the  atlas 
and  lamina  of  the  axis,  below  the  Inferior  oblique.  It  supplies  this  muscle,  and 
receives  a  communicating  filament  from  the  first  cervical.  It  then  divides  into 
external  and  internal  branches. 

The  internal  branchy  called,  from  its  size  and  distribution,  the  occipitalis  majoTy 
ascends  obliquely  inwards  between  the  Obliquus  inferior  and  Complexus,  and 
pierces  the  latter  muscle  and  the  Trapezius  near  their  attachments  to  the  cranium. 
It  is  now  joined  by  a  filament  from  the  third  cervical  nerve,  and  ascending  on  the 
back  part  of  the  head  with  the  occipital  artery,  divides  into  two  branches,  which 
supply  the  integument  of  the  scalp  as  far  forwards  as  the  vertex,  communicating 
with  the  occipitalis  minor.  It  gives  off  an  auricular  branch  to  the  back  part  of 
the  ear,  and  muscular  branches  to  the  Complexus. 

The  posterior  branch  of  the  Third  Cervical  is  smaller  than  the  preceding,  but 
larger  than  the  fourth ;  it  differs  from  the  posterior  branches  of  the  other  cervical 
nerves  in  its  supplying  an  additional  filament  to  the  integument  of  the  occiput 
This  occi|)ital  branch  arises  from  the  internal  or  cutaneous  branch  beneath  the 
Trapezius;  it  pierces  that  muscle,  and  supplies  the  skin  on  the  lower  and  back  part 
of  the  head.  It  lies  to  the  inner  side  of  the  occipitalis  major,  with  which  it  is  con- 
nected. 

The  internal  branches  of  the  posterior  divisions  of  the  three  first  cervical 
nerves  are  occasionally  joined  beneath  the  Complexus  by  communicating  branches. 
This  communication  has  been  described  by  Cruvelhier  as  the  posterior  cervical 
plexus. 

The  Brachial  Plexus  (fig.  262). 

The  brachial  plexus  is  formed  by  the  union  of  the  anterior  branches  of  the  four 
lower  cervical  and  first  dorsal  nerves.  It  extends  from  the  lower  part  of  the  side 
of  the  neck  to  the  axilla,  being  very  broad,  and  presenting  but  little  of  a  plexi- 
form  arrangement  at  its  commencement,  narrow  opposite  the  clavicle,  broad  and 
presenting  a  more  dense  interlacement  in  the  axilla,  and  dividing  opposite  the 
coracoid  process  into  numerous  branches  for  the  supply  of  the  upper  limb.  These 
nerves  are  all  similar  in  size,  and  their  mode  of  union  in  the  formation  of  the 
plexus  is  the  following.  The  fifth  and  sixth  nerves  unite  near  their  exit  from 
the  spine  into  a  common  trunk ;  the  seventh  nerve  joins  this  trunk  near  the  outer 
border  of  the  Middle  scalenus;  and  the  three  nerves  thus  form  one  large  single 
cord.     The  eighth  cervical  and  first  dorsal  nerves  unite  beneath  the  Anterior 
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scalenus  into  a  common  trunk.  Tbns  two  large  trunks  are  formed,  the  upper  one 
by  the  union  of  the  fifth,  sixth,  and  seventh  cerrical;  and  the  lower  one  by  the 
eigbth  cervical  and  first  dorsal.  These  two  trunks  BccompaDj  the  Bubclavian 
arterjr  to  the  axilla,  lying  upon  its  outer  side,  that  formed  bj  the  union  of  the  last 
cervical    and   first    dorsal 

being  nearest  to  the  vessel.  »6».— Han  of  the  Brachial  Pleiua. 

Opposite  the  clavicle,  and 
sometimes  in  the  axilla, 
each  of  these  cords  gives 
off  a  fasciculus,  which 
uniting,  a  third  trunk  is 
formed,  so  that  in  the 
centre  of  the  axilla  three 
cords  are  found,  one  lying 
on  the  outer  side  of  the 
axillary  artery,  one  on  its 
inner  side,  and  one  behind. 
The  brachial  plexus  com- 
municates with  the  cer- 
vical  plexus  by  a  branch 
from  the  fourth  to  the 
fifth  nerve,  and  with  the 
phrenic  by  a  branch  from 
the  fifth  cervical,  which 
joins  that  nerve  on  the 
Anterior  scalenus  muscle: 
the  cervical  and  first  dor- 
sal nerves  are  also  joined 
by  filaments  from  the  mid- 
dle and  inferior  cervical 
ganglia  of  the  sympathetic, 
close  to  their  exit  from  the 
intervertebral  foramina. 

Relations.  In  the  neck,  the  brachial  plexus  lies  at  first  between  the  Anterior 
and  Middle  scaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  snbcia' 
Tian  artery;  it  then  passes  beneath  the  clavicle  and  Subclavius  muscle,  lying 
upon  the  first  serration  of  the  Serratus  magnus  and  Subscapniaris  muscles.  In 
the  axilla,  it  is  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery: 
it  surrounds  the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the 
outer  side  of  that  vessel,  one  on  the  inner  side,  and  one  behind  it;  and  at  the 
lower  part  of  the  axillary  space  gives  off  its  terminal  branches  to  the  upper 
extremity. 

Bratuhes.  The  branches  of  the  brachial  plexus  may  be  arranged  into  two 
groups,  viz.,  those  given  off  above  the  clavicle,  and  those  below  that  bone. 

Bbancbes  above  the  Clavicle. 
Communicating,  Posterior  thoracic. 

Muscular.  Supra-scapular. 

The  communicating  branch  with  the  phrenic  is  derived  from  the  fifth  cervical 
nerve;  it  joins  the  phreuic  on  the  Anterior  scalenus  muscle. 

The  muteular  branches  supply  the  Longus  colli,  Scaleni,  Rbomboidei,  and 
Sttbclavius  muflclea.  Those  for  the  Scaleni  and  Longus  colli  arise  fVom  the  tower 
cervical  nerves  at  their  exit  from  the  intervertebral  foramina.  The  rhomboid 
branch  arises  from  the  fifth  cervical,  pierces  the  Scalenus  mediua,  and  passes 
beneath  the  Levator  anguli  scapuhe,  which  it  occasionally  supplies,  to  ^e  Rhom- 
boid muscles.     The  subclavian  branch  is  a  small  filament,  which  arises  from  the 
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trunk  formed  by  the  junction  of  the  fifth  and  sixth  cervical  nerves;  it  deec^ids 
in  front  of  the  subclavian  artery  to  the  Subdavius  muscle,  and  is  usually  connected 
by  a  filament  with  the  phrenic  nerve. 

The  Posterior  Thoracic  Nerve  (long  thoracic,  external  respiratory  of  Bell)^ 
supplies  the  Serratus  magnus,  and  is  remarkable  for  the  length  of  its  course.  It 
arises  by  two  roots,  from  the  fifth  and  sixth  cervical  nerves,  immediately  after 
their  exit  from  the  intervertebral  foramina.  These  unite  in  the  substance  of  the 
Middle  scalenus  muscle,  and,  after  emerging  from  it,  the  nerve  passes  down  behind 
the  brachial  plexus  and  the  axillary  vessels,  resting  on  the  outer  surface  of  the 
Serratus  magnus.  It  extends  along  the  side  of  the  chest  to  the  lower  border  of 
this  muscle,  and  supplies  it  with  numerous  filaments. 

The  Supra- Scapular  Nerve  arises  from  the  cord  formed  by  the  fifth,  sixth, 
and  seventh  cervical  nerves:  passing  obliquely  outwards  beneath  the  Trapezius, 
it  enters  the  supra-spinous  fossa,  through  the  notch  in  the  upper  border  of  the 
scapula;  and,  passing  beneath  the  Supra-spinatus  muscle,  curves  in  front  of  the 
spine  of  the  scapula  to  the  infra-spinous  fossa.  In  the  supra-spinous  fossa,  it 
gives  off  two  branches  to  the  Supra-spinatus  muscle,  and  an  articular  filament  to 
the  shoulder-joint;  and  in  the  infra-spinous  fossa,  it  gives  off  two  branches 
to  the  Infra-spinatus  muscle,  besides  some  filaments  to  the  shoulder-joint  and 
scapula. 

Branches  Below  the  Clavicle. 
To  chest        .  Anterior  thoracic. 

To  shoulder  |  S»«>8capular. 

( Circumflex. 

r  Musculo-cutaneous. 
To  arm,  i  Internal  cutaneous. 
Fore-arm,      )  Lesser  internal  cutaneous. 

and  }  Median. 

Hand.  /  Ulnar. 

V  Musculo-spiral. 

The  branches  given  off  below  the  clavicle,  are  derived  from  the  three  cords  of 
the  brachial  plexus,  in  the  following  manner: 

From  the  outer  cordy  arises  the  external  of  the  two  anterior  thoracic  nerves, 
the  musculo-cutaneous  nerve,  and  the  outer  head  of  the  median. 

From  the  inner  cordy  arises  the  internal  of  the  two  anterior  thoracic  nerves, 
the  internal  cutaneous,  the  lesser  internal  cutaneous  (nerve  of  Wrisberg),  the 
ulnar,  and  inner  head  of  the  median. 

From  the  posterior  cord^  arises  the  subscapular;  and  it  then  subdivides  into  the 
musculo-spiral  and  circumflex  nerves. 

The  Anterior  Thoracic  Nerves^  two  in  number,  supply  the  Pectoral  muscles. 

The  external,  or  superficial  branch,  the  larger  of  the  two,  arises  from  the  outer 
cord  of  the  brachial  plexus,  passes  inwards,  across  the  axillary  artery  and  vein, 
and  is  distributed  to  the  under  surface  of  the  Pectoralis  major.  It  sends  down  a 
communicating  filament  to  join  the  internal  branch. 

The  internal,  or  deep  branch,  arises  from  the  inner  cord,  and  passes  upwards 
between  the  axillary  artery  and  vein  (sometimes  perforates  the  vein),  and  joins  with 
the  filament  from  the  superficial  branch.  From  the  loop  thus  formed,  branches 
are  distributed  to  the  under  surface  of  the  Pectoralis  minor  and  major  muscles. 

The  Subscapular  Nerves  are  three  in  number,  and  supply  the  Subscapularis, 
Teres  major,  and  Latissimus  dorsi  muscles. 

The  upper  subscapular  nerve,  the  smallest,  enters  the  upper  part  of  the 
Subscapularis  muscle. 

The  lower  subscapular  nerve  enters  the  axillary  border  of  the  Subscapularis, 
and  terminates  in  the  Teres  major.  The  latter  muscle  is  sometimes  supplied  by 
a  separate  branch. 
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Tbe  long  tubteapular,  the  largest  of  the  three,  descends  along  the  lower 
border  of  the  Subscapularis  to  the  LadaBimus  dorsi,  through  which  it  maj  be 
traced  as  far  as  its  lower  border. 

The  Circumflex  Nerve  supplies  some  of  the  muscles,  and  the  integument  of  the 
shoulder,    and    the    shoulder-joint.       It 

arises    from    the   posterior  cord    of   the    i6j.— Cutaneoua  Nerves  of  Bight  Upper 
brachial    plexus,    in    common    with    the  Extremity.  Anterior  View, 

musculo-spiral  nerve.  It  passes  down 
behind  the  axillarjr  artery,  and  in  front 

of  the  Subscapnlaris;  and,  at  the  lower  I 

border  of  this  muscle,  passes  backwards,  / 

and  divides  into  two  branches.  '| 

The  tuperior  brunch  winds  round  the  f 

neck  of  die  humerus,  beneath  the  Del-  ^ 

toid,  with  the  posterior  circumflex  vessels, 
as  far  OS  the  anterior  border  of  this  muscle, 
supplying  it  and  giving  off  cutaneous 
branches,  which  pierce  it  to  ramify  in  the 
integument  covering  its  lower  part. 

The  inferior  branch,  at  its  origin,  dis- 
tributes filaments  to  the  Teres  minor  and 
back  part  of  the  Deltoid  muscles;  upon 
the  filament  to  the  former  muscle  a  gan- 
gliform  enlargement  usually  exists.  The 
□erve  then  pierces  the  deep  fascia,  and 
supplies  the  integument  over  the  lower 
two-thirds  of  the  posterior  surface  of  the 
Deltoid,  as  well  as  that  covering  the  long 
head  of  the  Triceps. 

The  circumflex  nerve,  before  its  divi- 
sion, gives  off  an  articular  filament,  which 
enters  the  shoulder-joint  below  the  Sub- 
scapularis. 

The  Muictilo- Cutaneous  Nerve  (ex- 
ternal cutaneous,  jMr/bran*  Gaiterii),  sup- 
plies some  of  the  muscles  of  the  arm,  and 
the  integument  of  the  fore-arm.  It  arises 
from  the  outer  cord  of  the  brachial  plexus, 
opposite  the  lower  border  of  the  Pecto- 
ralis  minor.  It  then  perforates  the  Coraco- 
hrachialis  muscle,  and  passes  obliquely 
between  the  Biceps  and  Brachialis  anti- 
ens,  to  the  outer  side  of  the  arm,  a  little 
above  the  elbow,  where  it  perforates  the 
deep  fascia  and  becomes  cutaneous.  This 
nerve,  in  its  course  through  the  arm,  sup* 
plies  the  Coraco- brachial  is,  Biceps,  and 
Brachialis  anticus  muscles,  besides  some 
filaments  to  the  elbow-joint  and  humerus. 

The  cutaneous  portion  of  the  nerve 
passes  behind  the  median  cephalic  vein, 
and  divides,  opposite  the  elbow-joint,  into  an  anterior  and  a  posterior  branch. 

The  anterior  branch  descends  along  the  radial  border  of  the  fore-arm  to  the 
wrist.  It  is  here  placed  in  front  of  the  radial  artery,  and,  piercing  the  deep 
iascia,  accompanies  that  vessel  to  the  back  of  the  wrist.  It  communicates  with 
a  branch  from  the  radial  nerve,  and  dintrihutes  filaments  to  the  integument  of  the 
ball  of  the  thumb,  and  M  the  wrist-joint. 
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The  potUrior  branch  is  given  off  kbout  the  middle  of  the  fore-vm,  and  paaaes 
downwards,  along  the  back  part  of  its  radial  Bide,  to  the  wriat.  It  supplies  the 
integument  of  the  lower  third  of  the  fore-arm,  communicating  with  the  ndi&l 
nerve,  and  the  external  cubuteons  branch  of  the  muecolo -spiral. 

The  Internal  Cutaneotit  Nerve  is  one 
of  the  smallest  branches  of  the  brachial 
»fi4, — Cutaneous  Nerves  of  Kght  Upper    plexus.     It  arises  from  the  inner  ow^ 
Eitremity.    Posterior  View.  ;„  ^^„^^,„  ^^h  the  ulnar  and  internal 

head  of  the  median,  and,  at  its  oommeace- 
ment,  is  placed  on  the  inner  side  of  the 
brachial  arterj.  It  passes  down  the  inner 
side  of  the  arm,  pierces  the  deep  fascia 
with  the  basilic  vein,  about  the  middle  of 
the  limb,  and,  becoming  cutaneous,  di- 
vides into  two  branches. 

This  nerve  gives  oS,  near  the  axilla,  a 
cutaneous  filament,  which  pierces  the 
fascia,  and  supplies  the  integument  cover- 
ing the  Biceps  muscles,  nearlj  as  far  as 
the  elbow.  This  filament  lies  a  little  ex- 
ternal to  the  common  trunk  jrom  which 
it  arises. 

The  anterior  branek,  the  larger  of  the 
two,  passes  in  front  of,  oocaetoually  be- 
hind, the  median  basilic  vein.  It  then 
descends  on  the  anterior  surface  of  the 
ulnar  side  of  the  fore-arm,  distribnting 
filaments  to  the  integument  as  far  as  the 
wrist,  and  communicating  with  a  cuta- 
neous branch  of  the  ulnar  nerve. 

The  po$terior  branch,  posses  obUquelj 
downwards  on  the  inner  side  of  the  basilic 
vein,  winds  over  the  internal  condyle  of 
the  humerus  to  the  back  of  the  fore-arm, 
and  descends,  on  the  posterior  surface  of 
its  ulnar  side,  to  a  little  below  the  middle, 
distributing  filaments  to  the  integoment. 
It  anastomoses  above  the  elbow,  with 
the  lesser  internal  cutaneous,  and  above 
the  wrist,  with  the  dorsal  branch  of  the 
ulnar  nerve  (Swan). 

The  Letter  Internal  Culane<m$  Nerve 
(nerve  of  WrJaberg),  is  distributed  to 
the  integument  on  the  inner  side  of  the 
arm.  It  is  the  smallest  of  the  branches 
of  the  brachial  plexus,  and  usually  arises 
from  the  inner  cord,  with  the  internal 
cutaneous  and  ulnar  nerves.  It  passes 
through  the  axillary  space,  at  first  Ijing 
beneath,  and  then  on  the  inner  side,  of 
the  axillary  vein,  and  communicates  with 
the  intercosto-humeral  nerve.  It  then 
descends  along  the  inner  side  of  the  bra- 
chial artery,  to  the  middle  of  the  arm, 
where  it  pierces  the  deep  fascia,  and  is 
distributed  to  the  integument  of  the  back  part  of  the  lower  third  of  the  arm, 
extending  as  far  as  the  elbow,  where  some  filaments  are  lost  in  the  integument  in 
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front  of  the  inner  condyle,  and  others  over  the  olecranon.     It  communicates  with 
the  inner  branch  of  the  internal  cutaneous  nerve. 

In  some  cases,  the  nerve  of  Wrisberg  and  intercosto-humeral,  are  connected  by 
two  or  three  filaments,  which  form  a  kind  of  plexus  at  the  back  part  of  the  axilla. 
In  other  cases,  the  intercosto-humeral  is  of  large  size,  and  takes  the  place  of  the 
nerve  of  Wrisberg,  receiving  merely  a  filament  of  communication  from  the 
brachial  plexus,  which  represents  this  nerve.  In  other  cases,  this  filament  is 
wanting,  the  place  of  the  nerve  of  Wrisberg  being  supplied  entirely  from  the 
intercosto-humeral. 

The  Median  Nerve  (fig.  265)  has  received  its  name  firom  the  course  it  takes 
along  the  middle  line  of  the  arm  and  fore-arm  to  the  hand,  lying  between  the 
ulnar  and  musculo-spiral  and  radial  nerves.  It  arises  by  two  roots,  one  from  the 
outer,  and  one  from  the  inner  cord  of  the  brachial  plexus;  these  embrace  the  lower 
part  of  the  axillary  artery,  uniting  either  in  front  or  on  the  outer  side  of  that 
vessel.  As  it  descends  through  the  arm,  it  lies  at  first  on  the  outer  side  of  the 
brachial  artery,  crosses  that  vessel  in  the  middle  of  its  course,  usually  in  front, 
but  occasionally  behind  it,  and  lies  on  its  inner  side  to  the  bend  of  the  elbow, 
where  it  is  placed  beneath  the  bicipital  fascia,  and  is  separated  from  the  elbow- 
joint  by  the  Brachialis  anticus.  In  the  fare-army  it  passes  between  the  two  heads 
of  the  Pronator  radii  teres,  and  descends  beneath  the  Flexor  sublimis,  to  within 
two  inches  above  the  annular  ligament,  where  it  becomes  more  superficial,  lying 
between  the  Flexor  sublimis  and  Flexor  carpi  radialis,  covered  by  the  integument 
and  fascia.     It  then  passes  beneath  the  annular  ligament  into  the  hand. 

Branches.  No  branches  are  given  off  from  the  median  nerve  in  the  arm. 
Jn  the  fore-army  its  branches  are,  muscular,  anterior  interosseous,  and  palmar 
cutaneous. 

The  muscular  branches  supply  all  the  superficial  layer  of  muscles  on  the  ante- 
rior surface  of  the  fore-arm,  except  the  Flexor  carpi  ulnaris.  These  branches 
are  derived  from  the  nerve  near  the  elbow.  The  branch  furnished  to  the  Pronator 
radii  teres  often  arises  above  the  joint. 

The  anterior  interosseous  supplies  the  deep  muscles  on  the  anterior  surface  of 
the  fore-arm.  It  accompanies  the  anterior  interosseous  artery  along  the  inter- 
osseous membrane,  in  the  interval  between  the  Flexor  longus  poUicis  and  Flexor 
profundus  digitorum  muscles,  both  of  which  it  supplies,  and  terminates  below  in 
the  Pronator  quadratus. 

The  palmar  cutaneous  branch  arises  from  the  median  nerve  at  the  lower 
part  of  the  fore-arm.  It  pierces  the  fascia  above  the  annular  ligament,  and  di- 
vides into  two  branches;  the  outer  one  supplies  the  skin  over  the  ball  of  the 
thumb,  and  communicates  with  the  external  cutaneous  nerve;  the  inner  one  sup- 
plies the  integument  of  the  palm  of  the  hand,  anastomosing  with  the  cutaneous 
branch  of  the  ulnar.  Both  nerves  cross  the  annular  ligament  previous  to  their 
distribution. 

In  the  palm  of  the  hand,  the  median  nerve  is  covered  by  the  integument  and 
palmar  fascia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situation 
it  becomes  enlarged,  somewhat  flattened,  of  a  reddish  colour,  and  divides  into  two 
branches.  Of  these,  the  external  one  supplies  a  muscular  branch  to  some  of  the 
muscles  of  the  thumb,  and  digital  branches  to  the  thumb  and  index  finger;  the 
internal  branch  supplying  digital  branches  to  the  middle  finger  and  part  of  the 
index  and  ring  fingers. 

The  branch  to  the  muscles  of  the  thumb  is  a  short  nerve,  which  subdivides  to 
supply  the  Abductor,  Opponens,  and  outer  head  of  the  Flexor  brevis  poUicis 
muscles;  the  remaining  muscles  of  this  group  being  supplied  by  the  ulnar  nerve. 

The  digital  branches  are  ^\e  in  number.  The  first  and  second  pass  along 
the  borders  of  the  thumb,  the  most  external  one  communicating  with  branches  of 
the  radial  nerve.  The  third  passes  along  the  radial  side  of  the  index  finger,  and 
supplies  the  first  Lumbrical  muscle.     The  fourth  subdivides  to  supply  the  adjacent 
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165. — NervBB  of  the  Left  Upper  Elitremitj.    Front  View. 
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sides  of  the  index  and  middle  fingers,  and  sends  a  branch  to  the  second  Lumbri- 
cal  muscle.  The  fifth  supplies  the  adjacent  sides  of  the  middle  and  ring  fingers, 
and  communicates  with  a  branch  from  the  ulnar  nerve. 

Each  digital  nerve,  opposite  the  base  of  the  first  phalanx,  gives  off  a  dorsal 
branch,  which  joins  the  dorsal  digital  nerve,  and  runs  along  the  side  of  the 
dorsum  of  the  finger,  ending  in  the  integument  over  the  last  phalanx.  At  the 
end  of  the  finger,  the  digital  nerve  divides  into  a  palmar  and  a  dorsal  branch;  the 
former  supplies  the  extremity  of  the  finger,  and  the  latter  ramifies  around  and 
beneath  the  nail.  The  digital  nerves,  as  thej  run  along  the  fingers,  are  placed 
superficial  to  the  digital  arteries. 

The  Ulnar  Nerve  is  placed  along  the  inner  or  ulnar  side  of  the  upper  limb, 
and  is  distributed  to  the  muscles  and  integument  of  the  fore-arm  and  hand.  It 
is  smaller  than  the  median,  behind  which  it  is  placed,  diverging  from  it  in  its 
course  down  the  arm.  It  arises  from  the  inner  cord  of  the  brachial  plexus,  in 
common  with  the  internal  head  of  the  median  and  the  internal  cutaneous  nerves. 
At  its  commencement,  it  lies  at  the  inner  side  of  the  axillary  artery,  and  holds 
the  same  relation  with  the  brachial  artery  to  the  middle  of  the  arm.  From  this 
point,  it  runs  obliquely  across  the  internal  head  of  the  Triceps,  pierces  the  internal 
intermuscular  septum,  and  descends  to  the  groove  between  the  internal  condyle 
and  olecranon,  accompanied  by  the  inferior  profunda  artery.  At  the  elbowy  it 
rests  upon  the  inner  condyle,  and  passes  into  the  fore-arm  between  the  two  heads 
of  the  Flexor  carpi  ulnaris.  In  the  fore-army  it  descends  in  a  perfectly  straight 
course  along  its  ulnar  side,  lying  upon  the  Flexor  profundus  digitorum,  its  upper 
half  being  covered  by  the  Flexor  carpi  ulnaris,  its  lower  half  lying  on  the  outer 
side  of  this  muscle,  covered  by  the  integument  and  fascia.  The  ulnar  artery, 
in  the  upper  part  of  its  course,  is  separated  from  the  ulnar  nerve  by  a  consider- 
able interval;  in  the  lower  half  of  its  course,  the  nerve  lies  to  its  inner  side. 
At  the  wristy  the  ulnar  nerve  crosses  the  annular  ligament  on  the  outer  side  of 
the  pisiform  bone,  a  little  behind  the  ulnar  artery,  and  immediately  beyond  this 
bone  divides  into  two  branches,  superficial  and  deep  palmar. 

The  branches  of  the  ulnar  nerve  are 

Articular  (elbow). 

Muscular.  T    h     d    i  Superficial  palmar. 

In  fore-arm    ^  Cutaneous.  (  Deep  palmar. 

Dorsal  branch. 
Articular  (wrist). 

The  Articular  branches  distributed  to  the  elbow-joint  consist  of  several  small 
filaments.  They  arise  from  the  nerve  as  it  lies  in  the  groove  between  the  inner 
condyle  and  olecranon. 

The  Muscular  branches  are  two  in  number;  one  supplying  the  Flexor  carpi 
ulnaris;  the  other,  the  inner  half  of  the  Flexor  profundus  digitorum.  They 
arise  from  the  trunk  of  the  nerve  near  the  elbow. 

The  Cutaneous  branch  arises  from  the  ulnar  nerve  about  the  middle  of  the 
fore-arm,  and  divides  into  a  superficial  and  deep  branch. 

The  superficial  branch  (frequently  absent)  pierces  the  deep  fascia  near  the 
wrist,  and  is  distributed  to  the  integument,  conununicating  with  a  branch  of  the 
internal  cutaneous  nerve. 

The  deep  branch  lies  on  the  ulnar  artery,  which  it  accompanies  to  the  hand, 
some  filaments  entwining  around  the  vessel,  which  end  in  the  integument  of  the 
palm,  communicating  with  branches  of  the  median  nerve. 

The  Dorsal  cutaneous  branch  arises  about  two  inches  above  the  wrist;  it 
passes  backwards  beneath  the  Flexor  carpi  ulnaris,  perforates  the  deep  fascia,  and 
running  along  the  ulnar  side  of  the  wrist  and  hand,  supplies  the  inner  side  of  the 
little  finger,  and  the  adjoining  sides  of  the  little  and  ring  fingers;  it  also  sends  a 
communicating  filament  to  that  branch  of  the  radial  nerve  which  supplies  the 
adjoining  sides  of  the  middle  and  ring  fingers. 

LL 
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ArtictUar  filamenU  to  the  writt  are  alao  supplied  hj  tha  olnmr  neire. 
Th«  Siptrfieial palmar  branch  suppliea  the  Palmaria  breria,  and  the  iategnmeQt 
on  tb«  inner  side  of  the  hand,  wid  terminates  in  two  digital  bnuichw,  which  are 
distributed,  one  lo  tlie  ulnar  side  of  the  little  finger,  the  other  to  the  wyoining 
■ides  of  the  little  and  ring  fingers,  the  latter  communicating  with  a  branch  from 
the  median. 

The  Deep  palmar  branch  paaaes  between  the  Abdoctor  and  Flexor  brsTia 
niiuimi  digiti  muscles,  and  follows  the  course  of  the  deep  p^l'""'  arch  beneath 

the  flexor  tendona.       At 
»66.^The  Supra-Scapular,  Circumfiei,  and  Muaculi^pinl     its  origin,  it  supplies  the 
Nerves.  muscles  of  the  little  finger. 

As  it  crosses  the  deep  part 
of  the  hand  it  sends  two 
bnnches  to  each  int«roa- 
eeous  space,  one  for  the 
Dorsal  and  one  for  the 
Palmar  interosseoos  mus- 
cle, the  branches  to  tha 
second  and  third  Palmar 
interossei  supplying  fiW 
ments  lo  die  two  inner 
Lnmbrical  muscles.  At  its 
termination  between  the 
thumb  and  index  finger,  it 
Huppliee  the  Addnctor  pol- 
licis  and  the  inner  head  of 
the  Flexor  brevis  poUicia. 
The  McscDLO-SPtau. 
NBitvE(fig.a66),  the  largest 
branch  of  the  brachial 
plexus,  supplies  the  mns- 
clee  of  the  back  part  of  the 
arm  and  fore-arm,  and  the 
integument  of  the  same 
parts,  a>  well  as  that  of 
the  hand.  It  arises  from 
the  posterior  cord  of  the 
brachial  plexus  bj  a  com- 
""*  mon  trunk  with  Ute  cir- 
cumflex nerve.  At  its 
commencement,  it  is  placed 
behind  the  axillaij  and 
upper  part  of  the  brachial 
arteries,  passing  down  in 
front  of  the  tendons  of  the 
lAtiasimuB  dorsi  and  Teres 
mqor.  It  winds  round 
the  humerus  in  the  spiral 
groove  with  the  enperior 
profunda  artery  and  vein, 
passing  from  the  inner  lo 
the  outer  side  of  the  bone, 
beneath  the  Triceps  mus- 
cle. At  the  outer  side  of 
the  arm,  it  descends  be- 
tween the  Brachialis  an- 
ticuB  and  Supinator  longos 
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to  the  front  of  the  external  condjle,  where  it  divides  into  the  radial  and  posterior 
interosseous  nerres. 

The  branches  of  the  muscolo-spiral  nerve  are: 

Muscular.  Radial. 

Cutaneous.  Posterior  interosseous. 

The  Muscular  branches  supply  the  Triceps,  Anconeus,  Supinator  longus, 
£ztensor  carpi  radialis  longior,  and  firachialis  anticus.  These  branches  are 
derived  from  the  nerve,  at  the  inner  side,  back  part,  and  outer  side  of  the 
arm. 

The  internal  muscular  branches  supply  the  inner  and  middle  heads  of  the 
Triceps  muscle.  That  to  the  inner  head  of  the  Triceps,  is  a  long,  slender 
filament,  which  lies  close  to  the  ulnar  nerve,  as  far  as  the  lower  third  of  the 
arm. 

The  posterior  muscular  branchy  of  large  size,  arises  from  the  nerve  in  the 
groove  between  the  Triceps  and  the  humerus.  It  divides  into  branches  which 
supply  the  outer  head  of  the  Triceps  and  Anconeus  muscles.  The  branch  for  the 
latter  muscle  is  a  long,  slender  filament,  which  descends  in  the  substance  of  the 
Triceps  to  the  Anconeus. 

The  external  muscular  branches  supply  the  Supinator  longus.  Extensor  carpi 
radialis  longior,  and  Brachialis  anticus. 

The  Cutaneous  branches  are  three  in  number,  one  internal,  and  two  external. 

The  internal  cutaneous  branch  arises  in  the  axillary  space,  with  the  inner 
muscular  branch.  It  is  of  small  size,  and  passes  across  the  axilla  to  the  inner 
side  of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  far  as 
the  olecranon. 

The  ttoo  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps, 
at  its  attachment  to  the  humerus.  The  upper  and  smaller  one  follows  the  course 
of  the  cephalic  vein  to  the  front  of  the  elbow,  supplying  the  integument  of  the 
lower  half  of  the  upper  arm  on  its  anterior  aspect.  The  lower  branch  pierces  the 
deep  fascia  below  the  insertion  of  the  Deltoid,  and  passes  down  along  the  outer 
side  of  the  arm  and  elbow,  and  along  the  radial  side  of  the  fore-arm  to  the  wrist, 
supplying  the  integument  in  its  course,  and  joining,  near  its  termination,  with  a 
branch  of  the  external  cutaneous  nerve. 

The  Radial  Nerve  passes  along  the  front  of  the  radial  side  of  the  fore-arm,  to 
the  commencement  of  its  lower  third.  It  lies  at  first  a  little  to  the  outer  side  of 
the  radial  artery,  concealed  beneath  the  Supinator  longus.  In  the  middle  third 
of  the  fore-arm,  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer 
side  of  that  vessel.  It  quits  the  artery  about  three  inches  above  the  wrist,  passes 
beneath  the  tendon  of  the  Supinator  lotagus,  and,  piercing  the  deep  fascia  at  the 
outer  border  of  the  fore-arm,  divides  into  two  branches. 

The  external  branchy  the  smaller  of  the  two,  supplies  the  integument  of  the 
radial  side,  and  ball  of  the  thumb,  joining  with  the  posterior  branch  of  the  ex- 
ternal cutaneous  nerve. 

The  internal  branch  communicates,  above  the  wrist,  with  a  branch  from  the 
external  cutaneous,  and,  on  the  back  of  the  hand,  forms  an  arch  with  the  dorsal 
branch  of  the  ulnar  nerve.  It  then  divides  into  digital  nerves,  which  supply, 
the  first,  the  ulnar  side  of  the  thumb;  the  second,  the  radial  side  of  the  index 
finger;  the  third,  the  adjoining  sides  of  the  index  and  middle  fingers;  and  the 
fourth,  the  adjacent  borders  of  the  middle  and  ring  fingers.  The  latter  nerve 
communicates  with  a  filament  from  the  dorsal  branch  of  the  ulnar  nerve. 

The  Posterior  Interosseous  Nerve  pierces  the  Supinator  brevis,  winds  to  the 
back  of  the  fore-arm,  in  the  substance  of  this  muscle,  and,  emerging  from  its 
lower  border,  passes  down  between  the  superficial  and  deep  layer  of  muscles,  to 
the  middle  of  the  fore-arm.  Considerably  diminished  in  size,  it  descends  on  the 
interosseous  membrane,  beneath  the  Extensor  secundi  intemodii  poUicis,  to  the 
back  of  the  carpus,  where  it  presents  a  gangliform  enlargement,   from   which 
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filaments  are  distributed  to  the  ligaments  and  articulations  of  the  carpus.  It 
supplies  all  the  muscles  of  the  radial  and  posterior  brachial  regions,  excepting 
the  Anconeus,  Supinator  longus,  and  Extensor  carpi  radialis  longior. 

Dorsal  Nerve?. 

The  Dorsal  Nerves  are  twelve  in  number  on  each  side.  The  first  appears 
between  the  first  and  second  dorsal  vertebrae,  and  the  last  between  the  last  dorsml 
and  first  lumbar. 

The  roots  of  origin  of  the  dorsal  nerves  are  few  in  number,  of  small  size,  and 
vary  but  slightly  from  the  second  to  the  last.  Both  roots  are  very  slender;  tbe 
posterior  ones  exceeding  in  thickness  those  of  the  anterior  only  in  a  slight  degree. 
These  roots  gradually  increase  in  length  from  above  downwards,  and  remain  in 
contact  with  the  spinal  cord  for  a  distance  equal  to  the  height  of,  at  least,  ti«x> 
vertebrae,  in  the  lower  part  of  the  dorsal  region.  They  then  join  in  the  inter- 
vertebral foramen,  and,  at  their  exit,  divide  into  two  branches,  a  posterior,  or 
dorsal,  and  an  anterior,  or  intercostal  branch. 

The  first  and  last  dorsal  nerves  are  exceptions  to  these  characters. 

The  Posterior  primary  branches  of  the  Dorsal  Nerves^  which  are  smaller  tiian 
the  intercostal,  pass  backwards  between  the  transverse  processes,  and  divide  into 
external  and  internal  branches. 

The  external  branches  increase  in  size  from  above  downwards.  They  pass 
through  the  Longissimus  dorsi,  corresponding  to  the  cellular  interval  between  it 
and  the  Sacro-lumbalis,  supplying  these  muscles,  as  well  as  those  by  which  thej 
are  continued  upwards  to  the  head,  and  the  Levatores  costarum;  the  five  or  six 
lower  ones  giving  off  cutaneous  filaments. 

The  internal  branches  of  the  six  upper  nerves  pass  inwards  to  the  interval 
between  the  Multifidus  spinae,  and  Semi-spinalis  dorsi  muscles,  which  thej 
supply;  then,  piercing  the  origin  of  the  Rhomboideus  and  Trapezius,  become 
cutaneous  by  the  side  of  the  spinous  processes.  The  internal  branches  of  the 
six  lower  nerves  are  distributed  to  the  Multifidus  spinae,  without  giving  off  any 
cutaneous  filaments. 

The  cutaneous  branches  of  the  dorsal  nerves  are  twelve  in  number,  the  six 
upper  being  derived  from  the  internal  branches,  and  the  six  lower  from  the 
external  branches.  The  former  pierce  the  Rhomboid  and  Trapezius  muscles, 
close  to  the  spinous  processes,  and  ramify  in  the  integument.  They  are  fre- 
quently furnished  with  gangliform  enlargements.  The  six  lower  cutaneous 
branches  pierce  the  Serratus  posticus  inferior,  and  Latissimus  dorsi,  in  a  line 
with  the  angles  of  the  ribs. 

Intercostal  Nerves. 

The  Intercostal  Nerves  (anterior  primary  branches  of  the  dorsal  nerves),  are 
twelve  in  number  on  each  side.  They  are  distributed  to  the  parietes  of  the  thorax 
and  abdomen,  separately  from  each  other,  without  being  joined  in  a  plexus,  in 
which  respect  they  differ  from  all  the  other  spinal  nerves.  Each  nerve  is  con- 
nected with  the  adjoining  ganglia  of  the  sympathetic  by  one  or  two  filaments. 
The  intercostal  nerves  may  be  divided  into  two  sets,  from  the  difference  they 
present  in  their  distribution.  The  six  upper,  with  the  exception  of  the  first, 
are  limited  in  their  distribution  to  the  parietes  of  the  chest.  The  six  lower 
supply  the  parietes  of  the  chest  and  abdomen. 

Upper  Intercostal  Nerves. 

The  Upper  Intercostal  Nerves  pass  forwards  in  the  intercostal  spaces  with  the 
intercostal  vessels,  lying  below  the  veins  and  artery.  At  the  back  of  the  chest, 
they  lie  between  the  pleura  and  the  External  intercostal  muscle,  but  are  soon 
placed  between  the  two  planes  of  Intercostal  muscles  as  far  as  the  costal  car- 
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tilagesy  where  they  lie  between  the  pleara  and  the  Internal  intercostal  muscles. 
Near  the  sternum,  thej  cross  the  internal  mammary  artery,  and  Triangularis 
stemi,  pierce  the  Internal  intercostal  and  Pectoralis  major  muscles,  and  supply 
the  integument  of  the  mamma  and  front  of  the  chest,  forming  the  anterior 
cutaneous  nerves  of  the  thorax ;  that  from  the  second  nerve  becoming  joined  with 
the  supra-clavicular  nerves. 

Branches.  Numerous  slender  muscular  filaments  supply  the  Intercostal  and 
Triangularis  stemi  muscles.  Some  of  these  branches,  at  the  front  of  the  chest, 
cross  the  costal  cartilages  from  one  to  another  intercostal  space. 

Lateral  Cutaneous  Nerves.  These  are  derived  from  the  intercostal  nerves, 
midway  between  the  vertebras  and  sternum,  pierce  the  External  intercostal  and 
Serratus  magnus  muscles,  and  divide  into  two  branches,  anterior  and  posterior. 

The  anterior  branches  are  reflected  forwards  to  the  side  and  fore  part  of  the 
chest,  supplying  the  integument  of  the  chest  and  mamma,  and  the  upper  digita- 
tions  of  the  External  oblique. 

The  posterior  branches  are  reflected  backwards,  to  supply  the  integument  over 
the  scapula  and  Latissimus  dorsi. 

The  first  intercostal  nerve  has  no  lateral  cutaneous  branch.  The  lateral  cuta- 
neous branch  of  the  second  intercostal  nerve  is  of  large  size,  and  named  from  its 
origin  and  distribution,  the  intercosto-humeral  nerve. 

The  Intercosto-humeral  Nerve  is  of  large  size.  It  pierces  the  External  inter- 
costal muscle,  crosses  the  axillary  space  to  the  inner  side  of  the  arm,  and  joins 
with  a  filament  from  the  nerve  of  Wrisberg.  It  then  pierces  the  fascia,  and  sup- 
plies the  integument  of  the  upper  half  of  the  inner  and  posterior  side  of  the  arm, 
communicating  with  the  internal  cutaneous  branch  of  die  musculo-spiral  nerve. 
The  size  of  this  nerve  is  in  inverse  proportion  to  the  size  of  the  other  cutaneous 
nerves,  especially  the  nerve  of  Wrisberg. 

Lower  Intercostal  Nerves. 

The  Lower  Intercostal  Nerves  (excepting  the  last)  have  the  same  arrangement 
as  the  upper  ones  as  far  as  the  anterior  extremities  of  the  intercostal  spaces,  where 
they  pass  behind  the  costal  cartilages,  and  between  the  Internal  oblique  and 
Transversalis  muscles,  to  the  sheath  of  the  Rectus,  which  they  perforate.  They 
supply  the  Rectus  muscle,  and  terminate  in  branches  which  become  subcutaneous 
near  the  linea  alba  (anterior  cutaneous  nerves  of  the  abdomen),  and  supply  the  inte- 
gument in  front  of  the  abdomen,  being  directed  outwards  to  the  lateral  cutaneous 
nerves.  The  lower  intercostal  nerves  supply  the  Intercostal  and  Abdominal  mus- 
cles, and  about  the  middle  of  their  course  give  off  lateral  cutaneous  branches,  which 
pierce  the  External  intercostal  and  External  oblique  muscles,  and  are  distributed  to 
the  integument  of  the  abdomen,  the  anterior  branches  passing  nearly  as  far  forwards 
as  the  margin  of  the  Rectus,  the  posterior  branches  passing  to  supply  the  skin 
over  the  Latissimus  dorsi,  where  they  join  the  dorsal  cutaneous  nerves. 

Peculiar  Dorsal  Nerves. 

First  Dorsal  Nerve.  Its  roots  of  origin  are  similar  to  those  of  a  cervical  nerve. 
Its  posterior  or  dorsal  branch  resembles,  in  its  mode  of  distribution,  the  dorsal 
branches  of  the  cervical  nerves.  Its  anterior  branch  enters  almost  wholly  into  the 
formation  of  the  brachial  plexus,  giving  off,  before  it  leaves  the  thorax,  a  small 
intercostal  branch,  which  runs  along  the  first  intercostal  space,  and  terminates  on 
the  front  of  the  chest,  by  forming  the  first  anterior  cutaneous  nerve  of  the  thorax. 
The  first  intercostal  nerve  gives  off  no  lateral  cutaneous  branch. 

The  Last  Dorsal  is  larger  than  the  other  dorsal  nerves.  Its  anterior  branch 
runs  along  the  lower  border  of  the  last  rib  in  front  of  the  Quadratus  lumborum, 
perforates  the  aponeurosis  of  the  Transversalis,  and  passes  forwards  between  it 
and  the  Internal  oblique,  to  be  distributed  in  the  same  manner  as  the  preceding 
nerves.     It  communicates  with  the  ilio-hypogastric  branch  of  the  lumbar  plexus, 
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and  is  occasionally  connected  with  the  first  lumbar  nerve  by  a  slender  brancl^  the 
dorsi-lumbar  nerve,  which  descends  in  the  substance  of  the  Quadratus  lumbonun* 
The  lateral  cutaneous  branch  of  the  last  dorsal  is  remarkable  for  its  large 
size;  it  perforates  the  Internal  and  External  oblique  muscles,  passes  downw&rds 
over  the  crest  of  the  ilium,  and  is  distributed  to  the  integument  of  the  front  of 
the  hip,  some  of  its  filaments  extending  as  low  down  as  the  trochanter  major. 

LuMBAB  Nerves. 

The  Lumbar  Nerves  are  ^ye  in  number  on  each  side;  the  first  appears  between 
the  first  and  second  lumbar  vertebrae,  and  the  last  between  the  last  lumbar  and  the 
base  of  the  sacrum. 

The  roofs  of  the  lumbar  nerves  are  the  largest,  and  their  filaments  the  most 
numerous,  of  all  the  spinal  nerves,  and  they  are  closely  aggregated  together  apon 
the  lower  end  of  the  cord.  The  anterior  roots  are  smaller,  but  there  is  not 
the  same  disproportion  between  them  and  the  posterior  roots  as  in  the  cervical 
nerves.  The  roots  of  these  nerves  have  a  vertical  direction,  and  are  of  consider- 
able length,  more  especially  the  lower  ones,  as  the  spinal  cord  does  not  extend 
beyond  the  first  lumbar  vertebra.  The  roots  become  joined  in  the  intervertebral 
foramina,  and  at  their  exit  divide  into  two  branches,  anterior  and  posterior. 

The  Posterior  branches  of  the  lumbar  nerves  diminish  in  size  from  above  do-wn- 
wards;  they  pass  backwards  between  the  transverse  processes,  and  divide  into 
external  and  internal  branches. 

The  external  branches  supply  the  Erector  spinas  and  Intertransverse  muscles. 
From  the  three  upper  branches  cutaneous  nerves  are  derived,  which  pierce  the 
Sacro-lumbalis  and  Latissimus  dorsi  muscles,  and  descend  over  the  back  part  of 
the  crest  of  the  ilium  to  be  distributed  to  the  integument  of  the  gluteal  region, 
some  of  the  filaments  passing  as  far  as  the  trochanter  major. 

The  internal  branches,  the  smaller,  pass  inwards  close  to  the  articular  process^ 
of  the  vertebras,  and  supply  the  Multifidus  spins  and  Inter-spinales  muscles. 

The  Anterior  branches  of  the  lumbar  nerves  increase  in  size  from  above  down- 
wards. At  their  origin,  they  communicate  with  the  lumbar  ganglia  of  the  sympa- 
thetic by  long  slender  filaments,  which  accompany  the  lumbar  arteries  around  the 
sides  of  the  bodies  of  the  vertebrae,  beneath  the  Psoas  muscle.  The  nerves  pass 
obliquely  outwards  behind  the  Psoas  magnus,  or  between  its  fasciculi,  distributing 
filaments  to  it  and  the  Quadratus  lumborum.  The  anterior  branches  of  the  four 
upper  nerves  are  connected  together  in  this  situation  by  anastomotic  loops,  and 
form  the  lumbar  plexus.  The  anterior  branch  of  the  fifth  lumbar,  joined  with  a 
branch  from  the  fourth,  descends  across  the  base  of  the  sacrum  to  join  the  ante- 
rior branch  of  the  first  sacral  nerve,  and  assist  in  the  formation  of  the  sacral 
plexus.  The  cord  resulting  from  the  union  of  these  two  nerves  is  called  the 
lumbo'Sacral  nerve. 

Lumbar  Plexus. 

The  Lumbar  Plexus  is  formed  by  the  loops  of  communication  between  the 
anterior  branches  of  the  four  upper  lumbar  nerves.  The  plexus  is  narrow  above, 
and  occasionally  connected  with  the  last  dorsal  by  a  slender  branch,  the  dorsi 
lumbar  nerve;  it  is  broad  below,  where  it  is  joined  to  the  sacral  plexus  by  the 
lumbo-sacral.  It  is  situated  in  the  substance  of  the  Psoas  muscle  near  its  poste- 
rior part,  in  front  of  the  transverse  processes  of  the  lumbar  vertebr®. 

The  mode  in  which  the  plexus  is  formed  is  the  following.  The  first  lumbar 
nerve  gives  off  the  ilio-hypogastric  and  ilio-inguinal  nerves,  and  a  communicating 
branch  to  the  second.  The  second  gives  off  the  external  cutaneous  and  genito- 
crural,  and  a  communicating  branch  to  the  third  nerve.  The  third  nerve  gives 
a  descending  filament  to  the  fourth,  and  divides  into  two  branches,  which  assist 
in  forming  the  anterior  crural  and  obturator  nerves.  The  fourth  nerve  completes 
the  formation  of  the  anterior  crural,  and  the  obturator;  furnishes  part  of  iJie 
accessory  obturator,  and  gives  off  a  communicating  branch  to  the  fifth  lumbar. 
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The  branchea  of  the  lumbar  plexaB  are  the 

nio-hjpogastric.  Obturator, 

Uio-inguitial.  Acceseory  obturator. 

6«nito-crural.  Anterior  crural. 

External  cutaneous. 

These  brancheB  may  be  divided  into  two  groups,  according  to  their  mode  of 
distribution.  One  group,  including  the  ilio-hypogastric,  il  to-inguinal,  and  part 
of  the  genito-crural  nerres,  supplies  the  lower  part  of  the  parietes  of  the  abdo- 
men; the  other  group,  which  includes  the  remaining  nervei,  supplies  the  fore 
part  of  the  thigh  and  inner  side  of  the  leg. 

167. — The  Lumbar  Fleins  and  its  Branches. 


The  Ilio-htpogastiuc  branch  (tuperior  muteuh-cvtaneouM)  arises  from  the 
first  lumbar  nerrfl.  It  pierces  the  outer  border  of  the  Psoas  muscle  at  iti  npper  part. 
Mid  crosses  obliquely  over  the  Qaadratus  lumbomm  to  tlie  crest  of  the  ilium.  It 
tfien  perforates  the  Transversalis  muscle,  and  divide*  between  it  and  the  Internal 
oblique  into  two  brwichea,  iliac  and  hypogastric. 

The  iliae  hranek  pierces  the  Internal  and  External  oblique  muscles  imme- 
diately above  the  crest  of  the  ilinm,  and  is  distributed  to  the  integument  of  the 
gluteal  region,  behind  the  lateral  cutaneous  branch  of  the  lost  dorsal  nerve  (fig.  270). 
The  size  of  this  nerve  bears  an  invert"  "-"-"■•:•>•■  *"  f>>»i-  "f  •>>«>  i-ntoniMiiiii  hmm-li 
of  the  last  dorsal  nerve. 
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The  hypogastric  branch  continues  onwards  between  the  Internal  oblique 
Transversalis  muscles.  It  first  pierces  the  Internal  oblique,  and  near  the  middle 
line  perforates  the  External  oblique,  and  is  distributed  to  the  integument  ooTtsin^ 
the  hypogastric  region. 

The  Ilio-inguinal  branch  {inferior  musculo-cutaneous),  smaller  thaa  the 
preceding,  also  arises  from  the  first  lumbar  nerve.  It  pierces  the  outer  border  of 
the  Psoas  just  below  the  ilio-hjpogastric,  and  passes  obliquely  downwards  «Bd 
outwards  across  the  Quadratus  lumborum  and  Iliacus  muscles,  perforates  the 
Transversalis,  and  communicates  with  the  ilio-hypogastric  nerve  between  that 
muscle  and  the  Internal  oblique,  near  the  fore  part  of  the  crest  of  the  ilium, 
nerve  then  pierces  the  Internal  oblique,  distributing  filaments  to  tt,  and 
panjing  the  spermatic  cord,  escapes  at  the  external  abdominal  ring,  and  is  difitri- 
buted  to  the  integument  of  the  scrotum  and  upper  and  inner  part  of  the  thigh  ib 
the  male,  and  to  the  labium  in  the  female.  The  size  of  this  nerve  is  in  invereie 
proportion  to  that  of  the  ilio-hjpogastric.  Occasionally  it  is  very  small,  and 
ends  by  joining  it;  in  such  cases,  a  branch  irom  the  ilio-hypogastric  takes  the 
place  of  that  nerve,  or  the  nerve  may  be  altogether  absent. 

The  Genito-crcral  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
from  the  cord  of  communication  between  it  and  the  first.  It  passes  obliquely 
through  the  substance  of  the  Psoas,  descends  on  its  surface  to  near  Poupart*s 
ligament,  and  divides  into  a  genital  and  a  crural  branch. 

The  genital  branch  descends  on  the  external  iliac  artery,  sending  a  few  fila- 
ments around  that  vessel;  it  then  pierces  the  fascia  transversalis,  and  passing 
through  the  internal  abdominal  ring,  descends  along  the  back  part  of  the  sper- 
matic cord  to  the  scrotum,  and  supplies,  in  the  male,  the  Cremaster  muscle.  In 
tlie  female,  it  accompanies  the  round  ligament,  and  is  lost  upon  it. 

The  crural  branch  passes  along  the  inner  margin  of  the  Psoas  muscle,  beneath 
Poupart's  ligament,  into  the  thigh,  where  it  pierces  the  fascia  lata,  and  is  distri- 
buted to  the  integument  of  the  upper  and  anterior  aspect  of  the  thigh,  communi- 
cating with  the  middle  cutaneous  nerve. 

A  few  filaments  from  this  nerve  may  be  traced  on  to  the  femoral  artery;  they 
are  derived  from  the  nerve  as  it  passes  beneath  Poupart's  ligament. 

The  External  Cutaneous  Nerve  arises  from  the  second  lumbar,  or  from  the 
loop  between  it  and  the  third.  It  perforates  the  outer  border  of  the  Psoas  muscle 
about  its  middle,  and  crosses  the  Iliacus  muscle  obliquely,  to  the  notch  imme- 
diately beneath  the  anterior  superior  spine  of  the  ilium,  where  it  passes  beneath 
Pouparfs  ligament  into  the  thigh,  and  divides  into  two  branches  of  nearly  equal 
size,  anterior  and  posterior. 

The  anterior  branch  descends  in  an  aponeurotic  canal  formed  in  the  fascia 
lata,  becomes  superficial  about  four  inches  below  Poupart's  ligament,  and  divides 
into  branches,  which  are  distributed  to  the  integument  along  the  anterior  and 
outer  part  of  the  thigh,  as  far  down  as  the  knee.  This  nerve  occasionally  com- 
municates with  the  long  saphenous  nerve. 

The  posterior  branch  pierces  the  fascia  lata,  and  subdivides  into  branches 
which  pass  across  the  outer  and  posterior  surface  of  the  thigh,  supplying  the 
integument  in  this  region  as  far  as  the  middle  of  the  thigh. 

The  Obturator  Nerve  supplies  the  Obturator  extemus  and  Adductor  muscles 
of  the  thigh,  the  articulations  of  the  hip  and  knee,  and  occasionally  the  integu- 
ment of  the  thigh  and  leg.  It  arises  by  two  branches;  one  from  the  third,  the 
other  from  the  fourth  lumbar  nerve.  It  descends  through  the  inner  fibres  of  the 
Psoas  muscle,  and  emerges  from  its  inner  border  near  the  brim  of  the  pelvis;  it 
then  runs  along  the  lateral  wall  of  the  pelvis,  above  the  obturator  vessels,  to  the 
upper  part  of  the  obturator  foramen,  where  it  enters  the  thigh,  and  divides  into 
an  anterior  and  a  posterior  branch,  separated  by  the  Adductor  brevis  muscle. 

The  anterior  branch  passes  down  in  front  of  the  Adductor  brevis,  being 
covered  by  the  Pectineus  and  Adductor  longus;  and  at  the  lower  border  of  the 
latter  muscle,  communicates  with  the  internal  cutaneous  and  internal  saphenous 
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nerves,  forming  a  kind  of  plexns.     It  then  descends  upon  the  femoral  artery, 
upon  which  it  is  finally  distributed. 

This  nerve,  near  the  obturator  foramen,  gives  off  an  articular  branch  to  the 
hip-joint.  Behind  the  Pectineus,  it  distributes  muscular  branches  to  the  Adduc- 
tor longus  and  Gracilis,  and  occasionally  to  the  Adductor  brevis  and  Pectineus, 
and  receives  a  communicating  branch  from  the  accessory  obturator  nerve. 

Occasionally  this  communicating  branch  is  continued  down,  as  a  cutaneous  branch, 
to  the  thigh  and  leg;  emerging  from  the  lower  border  of  the  Adductor  longus,  it 
descends  along  the  posterior  margin  of  the  Sartorius  to  the  inner  side  of  the  knee, 
where  it  pierces  the  deep  fascia,  communicates  with  the  long  saphenous  nerve, 
and  is  distributed  to  the  integument  of  the  inner  side  of  the  leg,  as  low  down  as 
its  middle.  When  this  branch  is  small,  its  place  is  supplied  by  the  internal 
cutaneous  nerve. 

The  posterior  branch  of  the  obturator  nerve  pierces  the  Obturator  extemus, 
u)d  passes  behind  the  Adductor  brevis  to  the  front  of  the  Adductor  magnus, 
where  it  divides  into  numerous  muscular  branches,  which  supply  the  Obturator 
extemus,  the  Adductor  magnus,  and  occasionally  the  Adductor  brevis. 

The  articular  branch  for  the  knee-joint  perforates  the  lower  part  of  the 
Adductor  magnus,  and  enters  the  upper  part  of  the  popliteal  space;  descending 
upon  the  popliteal  artery,  as  far  as  the  back  part  of  the  knee-joint,  it  perforates 
the  posterior  ligament,  and  is  distributed  to  the  synovial  membrane.  It  gives 
filaments  to  the  artery  in  its  course. 

The  AccESSOBT  Obturator  Nerve  is  of  small  size,  and  arises  either  from  the 
obturator  nerve  near  its  origin,  or  by  separate  filaments  from  the  third  and  fourth 
lumbar  nerves.  It  descends  along  the  inner  border  of  the  Psoas  muscle,  crosses 
the  body  of  the  pubes,  and  passes  beneath  the  Pectineus  muscle,  where  it  divides 
into  numerous  branches.  One  of  these  supplies  the  Pectineus,  penetrating  its 
under  surface;  another  is  distributed  to  the  hip-joint;  while  a  third  communicates 
with  the  anterior  branch  of  the  obturator  nerve.  This  branch,  when  of  large 
size,  is  prolonged  (as  already  mentioned),  as  a  cutaneous  branch,  to  the  leg.  The 
accessory  obturator  nerve  is  not  constantly  found;  when  absent,  the  hip-joint 
receives  branches  from  the  obturator  nerve.  Occasionally  it  is  very  small,  and 
becomes  lost  in  the  capsule  of  the  hip-joint. 

The  Anterior  Crural  Nerve  is  the  largest  branch  of  the  lumbar  plexus.  It 
supplies  muscular  branches  to  the  Iliacus,  Pectineus,  and  all  the  muscles  on  the 
front  of  the  thigh,  excepting  the  Tensor  vaginae  femoris;  cutaneous  filaments  to 
the  front  and  inner  side  of  the  thigh,  and  to  the  leg  and  foot;  and  articular  branches 
to  the  knee.  It  arises  from  the  third  and  fourth  lumbar  nerves,  receiving  also  a 
fasciculus  from  the  second.  It  descends  through  the  fibres  of  the  Psoas  muscle, 
emerging  from  it  at  the  lower  part  of  its  outer  border;  and  passes  down  between 
it  and  the  Iliacus,  and  beneath  Poupart*s  ligament,  into  the  thigh,  where  it 
becomes  somewhat  flattened,  and  divides  into  an  anterior  or  cutaneous,  and  a 
posterior  or  muscular  part.  Beneath  Poupart*s  ligament,  it  is  separated  from  the 
femoral  artery  by  the  Psoas  muscle,  and  lies  beneath  the  iliac  fascia. 

Within  the  pelvis^  the  anterior  crural  nerve  gives  off  some  small  branches  to 
the  Iliacus,  and  a  branch  to  the  femoral  artery,  which  is  distributed  upon  the 
upper  part  of  that  vessel.  The  origin  of  this  branch  varies;  it  occasionally 
arises  higher  thui  usual,  or  it  may  arise  lower  down  in  the  thigh. 

External  to  the  pelvis^  the  following  branches  are  given  off : 


From  the  Anterior  Division. 
Middle  cutaneous. 
Internal  cutaneous. 
Long  Saphenous. 


From  the  Posterior  Division. 
Muscular. 
Articular. 


The  Middle  Cutaneous  Nerve  pierces  the  fascia  lata  (occasionally  the  Sarto- 
rius also),  about  three  inches  below  Poupart's  ligament,  and  divides  into  two 
branches,  which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh. 
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distributing  numerous  branches  to  the  integument  as  low  as  the  front  of  the  knee, 
where  it  joins  a  branch  of  the  internal  saphenous  nerve.  Its  outer  branch  com- 
municates, above,  with  the  crural  branch  of  the  genito-crural  nerve;  and  the  inner 
branch  with  the  internal  cutaneous  nerve  below.  The  Sartorius  muscle  is  sup- 
plied bj  this  or  the  following  nerve. 

The  Internal  Cutaneous  Nerve  passes  obliquely  across  the  upper  part  of  the 
sheath  of  the  femoral  arterj,  and  divides  in  front,  or  at  the  inner  side,  of  that 
vessel,  into  two  branches,  anterior  and  internal. 

The  anterior  branch  perforates  the  fascia  lata  at  the  lower  third  of  the  thigh, 
and  divides  into  two  branches,  one  of  which  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee;  the  other  crosses  the  patella  to  the  outer  side  of 
the  joint,  communicating  in  its  course  with  the  long  saphenous  nerve.  A  cuta- 
neous filament  is  occasionally  given  off  from  this  nerve,  which  accompanies  the 
long  saphenous  vein;  and  it  sometimes  communicates  with  the  internal  branch  of 
the  nerve. 

The  inner  branch  descends  along  the  posterior  border  of  the  Sartorius  muscle 
to  the  knee,  where  it  pierces  the  fascia  lata,  communicates  with  the  long  saphe- 
nous nerve,  and  gives  off  several  cutaneous  branches.  The  nerve  then  passes 
down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is  distributed.  This 
nerve,  beneath  the  fascia  lata,  joins  in  a  plexiform  network,  by  uniting  with 
branches  of  the  long  saphenous  and  obturator  nerves.  When  the  communicating 
branch  from  the  latter  nerve  is  large,  and  continued  to  the  integument  of  the  leg, 
the  inner  branch  of  the  internal  cutaneous  is  small,  and  terminates  at  the  plexus, 
occasionally  giving  off  a  few  cutaneous  filaments. 

This  nerve,  before  subdividing,  gives  off  a  few  filaments,  which  pierce  the 
fascia  lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  accompanying 
the  long  saphena  vein.  One  of  these  filaments  passes  through  the  saphenous 
opening;  a  second  becomes  subcutaneous  about  the  middle  of  the  thigh;  and  a  third 
pierces  the  fascia  at  its  lower  third. 

The  Long,  or  Internal  Saphenous  Nerve,  is  the  largest  of  the  cutaneous 
branches  of  the  anterior  crural  nerve.  It  approaches  the  femoral  artery  where 
this  vessel  passes  beneath  the  Sartorius,  and  lies  on  its  outer  side,  beneath  the 
aponeurotic  covering,  as  far  as  the  opening  in  the  lower  part  of  the  Adductor 
magnus.  It  then  quits  the  artery,  and  descends  vertically  along  the  inner  side  of 
the  knee,  beneath  the  Sartorius,  pierces  the  deep  fascia  between  the  tendons  of 
the  Sartorius  and  Gracilis,  and  becomes  subcutaneous.  The  nerve  then  passes 
along  the  inner  side  of  the  leg,  accompanied  by  the  internal  saphenous  vein, 
descends  behind  the  internal  border  of  the  tibia,  BXkd,  at  the  lower  third  of  the  leg, 
divides  into  two  branches:  one  continues  its  course  along  the  margin  of  the  tibia, 
terminating  at  the  inner  ankle;  the  other  passes  in  front  of  the  ankle,  and  is  dis- 
tributed to  the  integument  along  the  inner  side  of  the  foot,  as  far  as  the  great  toe. 

Branches.  The  long  saphenous  nerve,  about  the  middle  of  the  thigh,  gives  off 
a  communicating  branch,  which  joins  the  plexus  formed  by  the  obturator  and 
internal  cutaneous  nerves. 

At  the  inner  side  of  the  knee,  it  gives  off  a  large  branch  (n.  cutaneus  patella), 
which  pierces  the  Sartorius  and  fascia  lata,  and  is  distributed  to  the  integument 
in  fr*ont  of  the  patella.  This  nerve  communicates  above  the  knee  with  the 
anterior  branch  of  the  internal  cutaneous;  below  the  knee,  with  other  branches  of 
the  long  saphenous;  and,  on  the  outer  side  of  the  joint,  with  branches  of  the 
middle  and  external  cutaneous  nerves,  forming  a  plexiform  network,  the  plexus 
patellar.  This  nerve  is  occasionally  small,  and  terminates  by  joining  the  internal 
cutaneous,  which  supplies  its  place  in  front  of  the  knee. 

Below  the  knee,  the  branches  of  the  long  saphenous  nerve  are  distributed  to 
the  integument  of  the  front  and  inner  side  of  the  leg,  communicating  with  the 
cutaneous  branches  fr^m  the  internal  cutaneous,  or  obturator  nerve. 

The  Deep  Group  of  branches  of  the  anterior  crural  nerve  are  muscular  and 
articular. 
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The  Muscular  branches  supply  the  Pectineus,  and  all  the  muscles  on  the  front 
of  the  thigh,  except  the  Tensor  vaginas  femoris,  which  is  supplied  from  the 
gluteal  nerve,  and  the  Sartorius,  which  is  supplied  by  filaments  from  the  middle 
or  internal  cutaneous  nerves. 

The  branches  to  the  Pectineus,  usually  two  in  number,  pass  inwards  behind 
the  femoral  vessels,  and  enter  the  muscle  on  its  anterior  surface. 

The  branch  to  the  Rectus  muscle  enters  its  under  surface  high  up. 

The  branch  to  the  Vastus  extemus,  of  large  size,  follows  the  course  of  the 
descending  branch  of  the  external  circumflex  artery,  to  the  lower  part  of  the 
muscle.     It  gives  off  an  articular  filament. 

The  branches  to  the  Vastus  intemus  and  crureus,  enter  the  middle  of  those 
muscles. 

The  Articular  branches,  two  in  number,  supply  the  knee-joint.  One,  a  long, 
slender  filament,  is  derived  from  the  nerve  to  the  Vastus  extemus.  It  penetrates 
the  capsular  ligament  of  the  joint  on  its  anterior  aspect.  The  other  is  derived 
from  the  nerve  to  the  Vastus  intemus.  It  descends  along  the  internal  inter- 
muscular septum,  accompanying  the  deep  branch  of  the  anastomotica  magna, 
pierces  the  capsular  ligament  of  the  joint  on  its  inner  side,  and  supplies  the 
synovial  membrane. 

The  Saceal  and  Coccygeal  Nerves. 

The  Sacral  Nerves  are  five  in  number  on  each  side.  The  four  upper  ones  pass 
from  the  sacral  canal,  through  the  sacral  foramina;  the  fifth  escaping  with  the 
coccygeal  nerve,  from  the  sacral  canal  at  its  termination. 

The  roots  of  origin  of  the  upper  sacral  (and  lumbar)  nerves,  are  the  largest  of 
all  the  spinal  nerves;  whilst  those  of  the  lowest  sacral  and  coccygeal  nerve  are 
the  smallest. 

The  length  of  the  roots  of  these  nerves  is  very  considerable,  being  longer  thu) 
those  of  any  of  the  other  spinal  nerves,  on  account  of  the  spinal  cord  not  extend- 
ing beyond  the  first  lumbar  vertebra.  From  their  great  length,  and  the  appear- 
ance they  present  in  connection  with  the  spinal  cord,  the  roots  of  origin  of  these 
nerves  are  called  collectively  the  cauda  equina.  Each  sacral  and  coccygeal  nerve 
divides  into  two  branches,  anterior  and  posterior. 

The  Posterior  Sacral  Nerves  are  small,  diminish  in  size  from  above  downwards, 
and  emerge,  except  the  last,  from  the  sacrum  by  the  posterior  sacral  foramina. 

The  three  upper  ones  are  covered,  at  their  exit  from  the  sacrum,  by  the  Multi- 
fidus  spinie,  and  divide  into  external  and  internal  branches. 

The  internal  branches  are  small,  and  supply  the  Multifidus  spinae. 

The  external  branches  communicate  with  one  another,  and  with  the  last  lumbar 
and  fourth  sacral  nerves,  by  means  of  anastomosing  loops.  These  branches  pass 
outwards,  to  the  outer  surface  of  the  great  sacro-sciatic  ligament,  where  Uiey 
form  a  second  series  of  loops  beneath  the  Gluteus  maximus.  Cutaneous  branches 
from  these  second  series  of  loops,  usually  three  in  number,  pierce  this  muscle, 
one  near  the  posterior  inferior  spine  of  the  ilium ;  another  opposite  the  end  of  the 
sacrum;  and  the  third,  midway  between  these  two.  They  supply  the  integument 
over  the  posterior  part  of  the  gluteal  region. 

The  two  lower  posterior  Sacral  Nerves  are  situated  below  the  Multifidus  spinte. 
They  are  of  small  size,  and  join  with  each  other,  and  with  the  coccygeal  nerve,  so 
as  to  form  loops  on  the  back  of  the  sacrum,  filaments  from  which  supply  tlie 
integument  over  the  coccyx. 

The  posterior  branch  of  the  Coccygeal  Nerve  is  small.  It  separates  from  the 
Ulterior  in  the  sacral  canal,  and  receives,  as  already  mentioned,  a  communicating 
branch  from  the  last  sacral.  It  is  lost  in  the  fibrous  structure  on  the  back  of  the 
coccyx. 

The  Anterior  Sacral  Nerves  diminish  in  size  from  above  downwards.  The 
four  upper  ones  emerge  from  the  anterior  sacral  foramina;  the  anterior  branch  of 
the  fifth,  together  with  the  coccygeal  nerve,  between  the  sacrum  and  the  coccyx. 
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All  the  anterior  sacral  nerves  communicate  with  the  sacral  ganglia  of  the  sympa- 
thetic, at  their  exit  from  the  sacral  foramina.  The^r^^  nerve,  of  large  size,  unites 
with  the  lumbo-sacral  nerve.  The  second  equals  in  size  the  preceding,  with  which 
it  joins.  The  thirdy  about  one-fourth  the  size  of  the  second,  unites  with  the 
preceding  nerves,  to  form  the  sacral  plexus. 

The  fourth  anterior  Sacral  Nerve  sends  a  branch  to  join  the  sacral  plexus. 
The  remaining  portion  of  the  nerve  divides  into  visceral  and  muscular  branches: 
and  a  communicating  filament  descends  to  join  the  fifth  sacral  nerve.  The  visceral 
branches  are  distributed  to  the  viscera  of  the  pelvis,  communicating  with  the  sym- 
pathetic nerve.  These  branches  ascend  upon  the  rectum  and  bladder:  in  the 
female,  upon  the  vagina  and  bladder,  communicating  with  branches  of  the  sympa- 
thetic to  form  the  hypogastric  plexus.  The  muscular  branches  are  distributed  to 
the  Levator  ani,  Coccygeus,  and  Sphincter  ani.  Cutaneous  filaments  arise  from 
the  latter  branch,  which  supply  the  integument  between  the  anus  and  coccyx. 

The  Ji/th  anterior  Sacral  Nerve^  after  passing  from  the  lower  end  of  the  sacral 
canal,  pierces  the  Coccygeus  muscle,  and  descends  upon  its  anterior  surface  to  the 
tip  of  the  Coccyx,  where  it  perforates  that  muscle,  to  be  distributed  to  the  integu- 
ment over  the  back  part  and  side  of  the  Coccyx.  This  nerve  communicates 
above  with  the  fourth,  and  below  with  the  coccygeal  nerve,  and  supplies  the 
Coccygeus  muscle. 

The  anterior  branch  of  the  coccygeal  nerve  is  a  delicate  filament  which  escapes 
at  the  termination  of  the  sacral  canal.  It  pierces  the  sacro-sciatic  ligament  and 
Coccygeus  muscle,  is  joined  by  a  branch  from  the  fifth  anterior  sacral,  and  be- 
comes lost  in  the  integument  at  the  back  part  and  side  of  the  Coccyx. 

Sacral  Plexus. 

The  sacral  plexus  is  formed  by  the  lumbo-sacral,  the  anterior  branches  of  the 
three  upper,  and  part  of  the  fourth  sacral  nerves.  These  nerves  proceed  in 
difierent  directions;  the  upper  ones  obliquely  outwards,  the  lower  ones  nearly 
horizontally,  and  unite  into  a  single,  broad,  fiat  cord.  The  sacral  plexus  is  tri- 
angular in  form,  its  base  corresponding  with  the  exit  of  the  nerves  from  the 
sacrum,  its  apex  with  the  lower  part  of  the  great  sacro-sciatic  foramen.  It  rests 
upon  the  anterior  surface  of  the  Pyriformis,  and  is  covered  in  front  by  the  pelvic 
fascia,  which  separates  it  from  the  sciatic  and  pudic  branches  of  the  internal  iliac 
artery,  and  from  the  viscera  of  the  pelvis. 

The  branches  of  the  sacral  plexus  are: 

Muscular.  Pudic. 

Superior  gluteal.  Small  sciatic. 

Great  sciatic. 

The  Muscular  branches  supply  the  Pyriformis,  Obturator  Intemus,  the  two  Ge- 
melli,  and  the  Quadratus  femoris.  The  branch  to  the  Pyriformis  arises  either  from 
the  plexus,  or  from  the  upper  sacral  nerves:  the  branch  to  the  Obturator  intemus 
arises  at  the  junction  of  the  lumbo-sacral  and  first  sacral  nerves;  it  crosses  behind 
the  spine  of  the  ischium,  and  passes  through  the  lesser  sacro-sciatic  foramen  to 
the  inner  surface  of  the  Obturator  intemus:  the  branch  to  the  Gemellus  superior 
arises  from  the  lower  part  of  the  plexus,  near  the  pudic  nerve:  the  small  branch 
to  the  Gemellus  inferior  and  Quadratus  femoris  also  arises  from  the  lower  part  of 
the  plexus;  it  passes  beneath  the  Gemelli  and  tendon  of  the  Obturator  intemus, 
and  supplies  an  articular  branch  to  the  hip-joint.  This  branch  is  occasionally 
derived  from  the  upper  part  of  the  great  sciatic  nerve. 

The  Superior  Gluteal  Nerve  arises  from  the  back  part  of  the  lumbo-sacral; 
it  passes  from  the  pelvis  through  the  great  sacro-sciatic  foramen  above  the  Pyri- 
formis muscle,  accompanied  by  the  gluteal  artery,  and  divides  into  a  superior  and 
an  inferior  branch. 

The  superior  branch  follows  the  line  of  origin  of  the  Glutens  minimus,  and 
supplies  it  and  the  Gluteus  medius. 
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The  inferior  branch  crosses  obliquely  between  the  Glutens  minimus  and  me- 
diusy  distributing  filaments  to  both  these  muscles,  and  terminates  in  the  Tensor 
yaginse  femoris,  extending  nearly  to  its  lower  end. 

The  PuDic  Nebyb  arises  from  the  lower  part  of  the  sacral  plexus,  and  leaves 
the  pelvis,  through  the  great  sacro-sciatic  foramen,  below  the  Pjriformis.  It 
then  crosses  the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  the  lesser 
sacro-sciatic  foramen.  It  accompanies  the  pudic  artery  upwards  and  forwards 
along  the  outer  wall  of  the  ischio-rectal  fossa,  being  covered  bj  the  obturator 
fascia,  and  divides  into  two  terminal  branches,  the  perineal  nerve,  and  the  dorsal 
nerve  of  the  penis.  Near  its  origin,  it  gives  off  the  inferior  haemorrhoidal  nerve. 
The  Inferior  H^tmorrhoidal  Nerve  is  occasionally  derived  from  the  sacral 
plexus.  It  passes  across  the  ischio-rectal  fossa,  with  its  accompanying  vessels, 
towards  the  lower  end  of  the  rectum,  and  is  distributed  to  the  External  sphincter 
and  the  integument  around  the  anus.  Branches  of  this  nerve  communicate  with 
the  inferior  pudendal  and  superficial  perineal  nerves  on  the  inner  margin  of  the 
thigh. 

The  Perineal  Nerve^  the  most  inferior  and  largest  of  the  two  terminal  branches 
of  the  pudic,  is  situated  below  the  pudic  artery.  It  accompanies  the  superficial 
perineal  artery  in  the  perineum,  dividing  into  cutaneous  and  muscular  branches. 

The  cutaneous  branches  (superficial  perineal)  are  two  in  number,  posterior  and 
anterior.  The  posterior  branch  passes  to  the  back  part  of  the  ischio-rectal  fossa, 
distributing  filaments  to  the  Sphincter  ani  and  integument  in  front  of  the  anus, 
which  communicate  with  the  inferior  haemorrhoidal  nerve;  it  then  passes  for- 
wards, with  the  anterior  branch,  to  the  back  of  the  scrotum,  communicating  with 
this  nerve  and  the  inferior  pudendal.  The  anterior  branch  passes  to  the  fore 
part  of  the  ischio-rectal  fossa,  in  front  of  the  preceding,  and  accompanies  it  to  the 
scrotum  and  under  part  of  the  penis.  This  branch  gives  one  or  two  filaments  to 
the  Levator  ani. 

The  muscular  branches  are  distributed  to  the  Transversus  perinei,  Accelerator 
urinae.  Erector  penis,  and  Compressor  urethras.  The  nerve  of  the  bulb  supplies 
the  corpus  spongiosum;  some  of  its  filaments  run  for  some  distance  on  the  surface, 
before  penetrating  its  interior. 

The  Dorsal  Nerve  of  the  Penis  is  the  superior  division  of  the  pudic  nerve; 
it  accompanies  the  pudic  artery  along  the  ramus  of  the  ischium,  and  between 
the  two  layers  of  the  deep  perineal  fascia;  it  then  pierces  the  suspensory  liga- 
ment of  the  penis,  and  accompanies  the  arteria  dorsalis  penis  to  the  glans,  to 
which  it  is  distributed.  On  the  penis,  this  nerve  gives  off  a  cutaneous  branch, 
which  runs  along  the  side  of  the  organ;  it  is  joined  with  branches  of  the  sympa- 
thetic, and  supplies  the  integument  of  the  upper  surface  and  sides  of  the  penis 
and  prepuce,  giving  a  large  branch  to  the  corpus  cavemosum. 

In  the  female,  the  pudic  nerve  is  distributed  to  the  parts  analogous  to  those  of 
the  male;  its  superior  division  terminating  in  the  clitoris,  the  inferior  in  the 
external  labia  and  perineum. 

The  Small  Scl^tio  Nebvb  supplies  the  integument  of  the  perineum  and  back 
part  of  the  thigh  and  leg,  and  one  muscle,  the  Gluteus  maximus.  It  is  usually 
formed  by  the  union  of  two  branches,  which  arise  from  the  lower  part  of  the 
sacral  plexus.  It  arises  below  the  Pyriformis  muscle,  descends  beneath  the  Glu- 
teus maximus  with  the  sciatic  artery,  and  at  the  lower  border  of  that  muscle 
passes  along  the  back  part  of  the  thigh,  beneath  the  fascia  lata,  to  the  lower 
part  of  the  popliteal  region,  where  it  pierces  the  fascia  and  becomes  cutaneous. 
It  then  accompanies  the  external  saphenous  vein  below  the  middle  of  the  leg, 
its  terminal  filaments  communicating  with  the  external  saphenous  nerve. 

The  branches  of  the  small  sciatic  nerve  are  muscular  (inferior  gluteal)  and 
cutaneous. 

The  inferior  gluteal  consist  of  several  large  branches  given  off  to  the  under 
surface  of  the  Gluteus  maximus,  near  its  lower  part. 

The  cutaneous  branches  consist  of  two  groups;  internal  and  ascending. 


17°- — Cutaneous  KervM  of  Lower 
Eitremity.    Poaterior  Vieir. 
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The  irUemal  cutaneous  branches  are  distributed  to  the  skin  at  the  upper  and 
inner  side  of  the  thigh,  on  its  posterior  aspect.  One  branch  longer  than  the  rest, 
the  inferior  pudendal,  curves  forward  below  the  tuber  ischii,  pierces  the  fascia 
lata  on  the  outer  side  of  the  ramus  of  that  bone,  and  is  distributed  to  the  integu- 
ment of  the  scrotum,  communicating  with  the  superficial  perineal  nerve. 

The  ascending  cutaneous  branches  consist  of  two  or  three  filaments,  which 
turn  upwards  round  the  lower  border  of  the  Gluteus  maximus,  to  supply  the 
integument  covering  its  surface.  One  or  two  filaments  occasionally  descend 
along  the  outer  side  of  the  thigh,  supplying  the  integument  as  far  as  the  middle 
of  this  region. 

Two  or  three  branches  are  given  off  from  the  lesser  sciatic  nerve  as  it  descends 
beneath  the  fascia  of  the  thigh;  they  supply  the  integument  of  the  back  part  of 
the  thigh,  popliteal  region,  and  upper  part  of  the  leg. 

The  Great  Sciatic  Nerve  supplies  nearly  the  whole  of  the  integument  of 
the  leg,  the  muscles  of  the  back  of  the  thigh,  and  of  the  leg  and  foot.  It  is  the 
largest  nervous  cord  in  the  body,  measuring  three-quarters  of  an  inch  in  breadth, 
and  is  the  continuation  of  the  lower  part  of  the  sacral  plexus.  It  passes  out 
of  the  pelvis  through  the  great  sacro-sciatic  foramen,  below  the  Pyriformis 
muscle.  It  descends  between  the  trochanter  major  and  tuberosity  of  the  ischium, 
along  the  back  part  of  the  thigh,  to  about  its  lower  third,  where  it  divides  into 
two  large  branches,  the  internal  and  external  popliteal  nerves. 

This  division  may  take  place  at  any  point  between  the  sacral  plexus  and  the 
lower  third  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two  nerves 
descend  together,  side  by  side;  or  they  may  be  separated,  at  their  commencement, 
by  the  interposition  of  part  or  the  whole  of  the  Pyriformis  muscle.  As  the  nerve 
descends  along  the  back  of  the  thigh,  it  rests  at  first  upon  the  External  rotator 
muscles,  together  with  the  small  sciatic  nerve  and  artery,  being  covered  by  the 
Gluteus  maximus;  lower  down,  it  lies  upon  the  Adductor  magnus,  being  covered 
by  the  long  head  of  the  Biceps. 

The  branches  of  the  nerve,  before  its  division,  are  articular  and  muscular. 

The  articular  branches  arise  from  the  upper  part  of  the  nerve;  they  supply 
the  hip-joint,  perforating  its  fibrous  capsule  posteriorly.  These  branches  are 
sometimes  derived  from  the  sacral  plexus. 

The  muscular  branches  are  distributed  to  the  Flexors  of  the  leg,  viz.  the 
Biceps,  Semi-tendinosus  and  Semi-membranosus,  and  a  branch  to  the  Adductor 
magnus.     These  branches  are  given  off  beneath  the  Biceps  muscle. 

The  Internal  Popliteal  Nerve,  the  larger  of  the  two  terminal  branches  of 
the  great  sciatic  nerve,  descends  along  the  back  part  of  the  thigh  through  the 
middle  of  the  popliteal  space,  to  the  lower  part  of  the  Popliteus  muscle,  where  it 
passes  with  the  artery  beneath  the  arch  of  the  Soleus,  and  becomes  the  posterior 
tibial.  It  lies  at  first  very  superficial,  and  at  the  outer  side  of  the  popliteal  artery; 
opposite  the  knee-joint  it  is  in  close  relation  with  these  vessels,  and  crosses  the 
artery  to  its  inner  side. 

The  branches  of  this  nerve  are  articular,  muscular,  and  a  cutaneous  branch, 
the  external  or  short  saphenous  nerve. 

The  articular  branches^  usually  three  in  number,  supply  the  knee-joint;  two  of 
these  branches  accompany  the  superior  and  inferior  internal  ai'ticular  arteries,  and 
a  third  the  azygos. 

The  muscular  branches,  four  or  five  in  number,  arise  from  the  nerve  as  it  lies 
between  the  two  heads  of  the  Gastrocnemius  muscle;  they  supply  this  muscle, 
the  Plantaris,  Soleus,  and  Popliteus. 

The  External  or  Short  Saphenous  Nerve  descends  between  the  two  heads  of 
the  Gastrocnemius  muscle,  and  about  the  middle  of  the  back  of  the  leg  pierces 
the  deep  fascia,  and  receives  a  communicating  branch  (communicans  peronei)  firom 
the  external  popliteal  nerve.  The  nerve  then  continues  its  course  down  the  leg 
near  the  outer  margin  of  the  tendo  Achillis,  in  company  with  the  external  saphe- 
nous vein,  winds  round  the  outer  malleolus,  and  is  distributed  to  the  integument 
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timtg  the  outer  side  of  the  foot  and  little  toe,  com  muni  eating  on  the  dorRiim  of 
the  foot  with  the  masculo^cutaneouH  nerve. 

The  Posterior  Tibial  Nerve  commences  at  the  lower  border  of  the  Poplitenfl 
muscle,  and  paaseB  along  the  back  part  of  the  teg  with  the  posterior  tibial  Tessels 
to  the  interval  between  the  inner  malleolus  and  the  heel,  where  it  divides  into  the 
external  and  internal  plantar  nerves.  It  lies  upon  the  deep  muscles  of  the  leg, 
and  is  covered  b;  the  deep  fascia,  the  superficial  muscles,  and  integument.  In 
the  upper  part  of  its  course,  it  lies  to  the  inner  side  of  the  posterior  tibial  artery; 
but  it  soon  crosses  that  vessel,  and  ties  to  its  outer  side  as  far  as  the  ankle.  In 
the  lower  third  of  the  leg,  it  ie  placed  parallel  with  the  inner  margin  of  the  tendo 
Achillis. 

The  branehet  of  the  posterior  tibial  nerve  are  muscular  and  plantar-cutaneous. 

The  mwaeular  branches  arise  either  separately,  or  hy  a  common  trunk  from  the 
upper  part  of  the  nerve.  They  supply  the  Tibialis  posticus.  Flexor  longus  digi- 
torum,  and  Flexor  longus  pollicis  muscles;  the  branch  to  the  latter  muscle  accom- 
panies the  peroneal  artery. 

The  plantar  cutaneous  branch  perforates  the  internal  annular  ligament,  and 
supplies  the  integument  of  the  heel  and  inner  side  of  the  sole  of  the  foot. 

The  Internal  Plantar  Nerve  (fig.a/l), 
the  larger  of  the  two  terminal  branches  of  171.— The  Plantar  Nerves, 

the  posterior  tibial,  accompanies  the  internal 
plantar  artery  along  the  inner  side  of  the 
foot.  From  its  origin  at  the  inner  ankle  it 
passes  forwards  between  the  Abductor  pol- 
licis and  Flexor  brevis  digitorum,  divides 
opposite  the  bases  of  the  metatarsal  bones, 
into  four  digital  branches,  and  communi-  £hw<i 
cates  with  the  external  plantar  nerve.  »»■<• 

Branches.  In  its  course,  the  internal  plan- 
tar nerve  gives  oS cutaneous  branches,  which 
pierce  the  plantar  fascia,  and  supply  the 
integument  of  the  sole  of  the  foot;  muscular 
branches,  which  supply  the  Abductor  pol- 
licis and  Flexor  brevis  digitorum;  articular 
branches  to  the  articulations  of  the  tarsus 
and  metatarsus;  and  Jour  digital  branches. 
These  pierce  the  plantar  fascia  in  the  clefts 
between  the  toes,  and  are  distributed  in  the 
following  manner.  The  ^rst  supplies  the 
inner  border  of  the  great  toe,  and  sends  a 
filament  to  the  Flexor  brevis  pollicis  muscle ; 
the  second  bifurcates  to  supply  the  adjacent 
sides  of  the  great  and  second  toes,  sending 
a  filament  to  the  first  Lumbrical  muscle; 
the  third  digital  branch  supplies  the  adja- 
cent sides  of  the  second  and  third  toes  and 
the  second  Lumbrical  muscle;  and  the/ourth 
the  corresponding  sides  of  the  third  and 
fourth  toes.  This  nerve  receives  a  commu* 
nicating  branch  from  the  external  plantar 

nerve.  It  will  be  observed  that  the  distribntion  of  these  branches  is  precisely 
sunilar  to  that  of  the  median.  Each  digital  nerve  gives  off  cutaneous  and 
articular  filaments;  and  opposite  the  last  phalanx  sends  a  dorsal  branch,  which 
supplies  the  structures  aronnd  the  nail,  the  continoation  of  the  nerve  being  dis- 
tributed to  the  ball  of  the  toe. 

The  External  Plantar  Nerve,  the  smaller  of  the  two,  completes  the  i 
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pupplj  to  the  structures  of  the  foot,  being  distributed  to  the  little  toe  and  one  half 
of  the  fourth,  as  well  as  to  some  of  the  deep  muscles.  It  passes  obliquely  for- 
wards with  the  external  plantar  artery  to  the  outer  side  of  the  foot,  lying  between 
the  Flexor  brevis  digitorum  and  Flexor  accessorius;  and  in  the  interval  between 
the  former  muscle  and  Abductor  minimi  digiti,  divides  into  a  superficial  and  deep 
branch.  Before  its  division,  it  supplies  the  Flexor  accessorius  and  Abductor 
minimi  digiti. 

The  superficial  branch  separates  into  two  digital  nerves:  one,  the  smaller  of 
the  two,  supplies  the  outer  side  of  the  little  toe,  tlie  Flexor  brevis  minimi  digiti, 
and  the  two  interosseous  muscles  of  the  fourth  metatarsal  space;  the  other,  and 
larger  digital  branch,  supplies  the  adjoining  sides  of  the  fourth  and  fifth  toes,  and 
communicates  with  the  internal  plantar  nerve. 

The  deep  or  muscular  branch  accompanies  the  external  plantar  artery  into  the 
deep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  the  Flexor  muscles  and 
Adductor  pollicis,  and  supplies  all  the  Interossei  (except  those  in  the  fourth 
metatarsal  space),  the  two  outer  Lumbricales,  the  Adductor  pollicis,  and  the 
Trans  versus  pedis. 

The  External  Popliteal  or  Peroneal  Nerve,  about  one-half  the  size  of  the 
internal  popliteal,  descends  obliquely  along  the  outer  side  of  the  popliteal  space, 
close  to  the  margin  of  the  Biceps  muscle,  to  the  fibula;  and,  about  an  inch  below 
the  head  of  this  bone,  pierces  the  origin  of  the  Peroneus  longus,  and  divides  be- 
neath this  muscle  into  the  anterior  tibial  and  musculo-cutaneous  nerves. 

The  branches  of  the  peroneal  nerve,  previous  to  its  division,  are  articular  and 
cutaneous. 

The  articular  branches,  two  in  number,  accompany  the  superior  and  inferior 
external  articular  arteries  to  the  outer  side  of  the  knee.  The  upper  one  occasion- 
ally arises  from  the  great  sciatic  nerve  before  its  bifurcation.  A  third  (recurrent) 
articular  nerve  is  given  off  at  the  point  of  division  of  the  peroneal  nerve;  it 
ascends  with  the  tibial  recurrent  artery  through  the  Tibialis  anticus  muscle  to 
the  front  of  the  knee,  which  it  supplies. 

The  cutaneous  branches,  two  or  three  in  number,  supply  the  integument  along 
the  back  part  and  outer  side  of  the  leg,  as  far  as  its  middle  or  lower  part;  one  of 
these,  larger  than  the  rest,  the  communicans  peronei,  arises  near  the  head  of  the 
fibula,  crosses  the  external  head  of  the  Gastrocnemius  to  the  middle  of  the  leg, 
where  it  joins  with  the  external  saphenous.  This  nerve  occasionally  exists  as  a 
separate  branch,  which  is  continued  down  as  far  as  the  heel. 

The  Anterior  Tibial  Nerve  commences  at  the  bifurcation  of  the  peroneal  nerve, 
between  the  fibula  and  upper  part  of  the  Peroneus  longus,  passes  obliquely  for- 
wards beneath  the  Extensor  longus  digitorum  to  the  fore  part  of  the  interosseous 
membrane,  and  reaches  the  outer  side  of  the  anterior  tibial  artery  above  the 
middle  of  the  leg;  it  then  descends  with  the  artery  to  the  front  of  the  ankle-joint, 
where  it  divides  into  an  external  and  an  internal  branch.  This  nerve  lies  at  first 
on  the  outer  side  of  the  anterior  tibial,  then  in  front  of  it,  and  again  at  its  outer 
side  at  the  ankle-joint. 

The  branches  of  the  anterior  tibial,  in  its  course  through  the  leg,  are  muscular: 
these  supply  the  Tibialis  anticus,  the  Extensor  longus  digitorum,  and  Extensor 
proprius  pollicis  muscles. 

The  external,  or  tarsal  branch  of  the  anterior  tibial,  passes  outwards  across 
the  tarsus,  beneath  the  Extensor  brevis  digitorum,  and,  having  become  ganglionic, 
like  the  posterior  interosseous  nerve  at  the  wrist^  supplies  the  Extensor  brevis 
digitorum  and  the  articulations  of  the  tarsus  and  metatarsus. 

The  internal  branch,  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and,  at  the  first  inte- 
rosseous space,  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  division  of  the  musculor 
cutaneous  nerve. 

The  Musculo- Cutaneous  branch  supplies  the  muscles  on  the  fibular  side  of  the 
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leg,  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  forwards  between 
the  Peronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the  deep  fascia 
at  the  lower  third  of  the  leg,  on  its  front  and  outer  side,  and  divides  into  two 
branches.  This  nerve,  in  its  course  between  the  muscles,  gives  off  muscular 
branches  to  the  Peroneus  longus  and  brevis,  and  cutaneous  filaments  to  the 
integument  of  the  lower  part  of  the  leg. 

The  internal  branch  of  the  musculo-cutaneous  nerve,  passes  in  front  of  the 
ankle-joint,  and  along  the  dorsum  of  the  foot,  it  supplies  the  inner  side  of  the 
great  toe,  and  the  adjoining  sides  of  the  second  and  third  toes.  It  also  supplies 
the  integument  of  the  inner  ankle  and  inner  side  of  the  foot,  communicating  with 
the  internal  saphenous  nerve,  and  joins  with  the  anterior  tibial  nerve,  between 
the  great  and  second  toes. 

The  external  branchy  the  larger,  passes  along  the  outer  side  of  the  dorsum  of 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth 
toes.  It  also  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the 
foot,  communicating  with  the  short  saphenous  nerve.  The  distribution  of  these 
nerves  will  be  found  to  vary;  together,  they  supply  all  the  toes  excepting  the 
outer  side  of  the  little  toe,  and  the  adjoining  sides  of  the  great  and  second  toes. 
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The  Sympathetic  Nerve. 


THE  Sympathetic  Nerre  consists  of  a  series  of  ganglia  connected  together  bj 
intervening  cords,  extending  on  each  side  of  the  vertebral  column  from  the 
base  of  the  skull  to  the  coccyx.  It  may,  moreover,  be  traced  up  into  the  head, 
where  the  ganglia  occupy  spaces  between  the  cranial  and  facial  bones.  These 
two  gangliated  cords  lie  parallel  with  one  uiother  as  far  as  the  sacrum,  on 
which  bone  they  converge,  communicating  together  in  front  of  the  coccyx, 
through  a  single  ganglion  (ganglion  impar),  placed  in  front  of  this  bone. 
Some  anatomists  also  state  that  the  two  cords  are  joined  at  their  cephalic  extre- 
mity, through  a  small  ganglion  (the  ganglion  of  Ribes),  situated  upon  the  anterior 
communicating  artery.  Moreover,  the  chains  of  opposite  sides  communicate 
together  between  these  two  extremities  in  several  parts,  by  means  of  the  nervous 
cords  that  arise  from  them. 

The  ganglia  are  somewhat  less  numerous  than  the  vertebra:  thus  there  are 
only  three  in  the  cervical  region,  twelve  in  the  dorsal,  four  in  the  lumbar,  ^ve  in 
the  sacral,  and  one  in  the  coccygeal. 

The  83rmpathetic  nerve,  for  convenience  of  description,  may  be  divided  into 
several  parts,  according  to  the  position  occupied  by  each ;  and  the  number  of 
ganglia  of  which  each  part  is  composed,  may  be  thus  arranged: 


Cephalic  portion 

4  ganglia. 

CervicAl        „ 

3      " 

Dorsal           „ 

12        „ 

Lumbar        „ 

4      »i 

Sacral           „ 

S      »• 

Coccygeal     „ 

I      n 

Each  ganglion  may  be  regarded  as  a  distinct  centre,  from,  or  to,  which, 
branches  pass  in  various  directions.  These  branches  may  be  thus  arranged: 
I.  Branches  of  communication  between  the  ganglia.  2.  Branches  of  communi- 
cation with  the  cerebral  or  spinal  nerves.  3.  Primary  branches  passing  to  be 
distributed  to  the  arteries  in  the  vicinity  of  the  ganglia,  and  to  the  viscera,  or 
proceeding  to  other  ganglia  placed  in  the  thorax,  abdomen,  or  pelvis. 

1.  The  branches  of  conmiunication  between  the  ganglia  are  composed  of  grey 
and  white  nerve-fibres,  the  latter  being  continuous  with  those  fibres  of  the  spinal 
nerves  which  pass  to  the  ganglia. 

2.  The  branches  of  communication  between  the  ganglia  Bnd  the  cerebral  or 
spinal  nerves,  also  consist  of  a  white  and  a  grey  portion ;  the  former  proceeding 
from  the  spinal  nerve  to  the  ganglion,  the  latter  passing  from  the  ganglion  to  the 
spinal  nerve. 

3.  The  primary  branches  of  distribution  also  consist  of  two  kinds  of  nerve- 
fibres,  the  sympathetic  and  spinal.  They  have  a  remarkable  tendency  to  form 
intricate  plexuses,  which  encircle  the  blood-vessels,  and  are  conducted  by  them 
to  the  viscera.  The  greater  number,  however,  of  these  branches  pass  to  a  series 
of  ganglia,  or  ganglionic  masses,  of  variable  size,  situated  in  the  large  cavities 
of  the  trunk,  the  thorax,  and  abdomen;  and  are  connected  with  the  roots  of 
the  great  arteries  of  the  viscera.  These  ganglia  are  single  and  unsymmetrical, 
and  are  called  the  cardiac  and  semilunar.  From  these  visceral  ganglia  numerous 
plexuses  are  derived,  which  entwine  round  the  blood-vessels,  and  are  conducted 
by  them  to  the  viscera. 
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The  Cephalic  portion  of  the  Bjmpathetic,  consists  of  four  ganglia.  I.  The 
ophthalmic  ganglion.  2.  The  spheno-palatine,  or  Meckel's  ganglion.  3.  The 
otic,  or  Arnold's  ganglion.     4.  The  submaxillary  ganglion. 

These  have  been  already  described  in  connection  with  each  of  the  three 
divisions  of  the  fifth  nerve. 

Cervical  Portion  of  the  Sympathetic 

The  cervical  portion  of  the  sympathetic  consists  of  three  ganglia  on  each  side, 
which  are  distinguished  according  to  their  position,  as  the  superior,  middle,  and 
inferior  cervical. 

The  Superior  Cervical  Ganglion,  the  largest  of  the  three,  is  placed  opposite 
the  second  and  third  cervical  vertebrae,  and  sometimes  as  low  as  the  fourth  or  fifth. 
It  is  of  a  reddish-grey  colour,  and  usually  fusiform  in  shape:  sometimes  broad,  and 
occasionally  constricted  at  intervals,  so  as  to  give  rise  to  the  opinion,  that  it  con- 
sists of  the  coalescence  of  several  smaller  ganglia.  It  is  in  relation  in  front  with 
the  sheath  of  the  internal  carotid  artery,  and  internal  jugular  vein;  and  behind, 
it  lies  on  the  Rectus  capitis  anticus  major  muscle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  and 
anterior. 

The  superior  branch  appears  to  be  a  direct  continuation  of  the  ganglion.  It  is 
soft  in  texture,  and  of  a  reddish  colour.  It  ascends  by  the  side  of  the  internal 
carotid  artery,  and,  entering  the  carotid  canal  in  the  temporal  bone,  divides  into 
two  branches,  which  lie,  one  on  the  outer,  and  the  other  on  the  inner  side,  of  that 
vessel. 

The  outer  branch,  the  larger  of  the  two,  distributes  filaments  to  the  internal 
carotid  artery,  and  forms  the  carotid  plexus. 

The  inner  branch  also  distributes  filaments  to  the  internal  carotid,  and,  con- 
tinuing onwards,  forms  the  cavernous  plexus. 

Carotid  Plexus. 

The  carotid  plexus  is  situated  on  the  outer  side  of  the  internal  carotid. 
Filaments  from  this  plexus  occasionally  form  a  small  gangliform  swelling  on  the 
under  surface  of  the  artery,  which  is  called  the  carotid  ganglion.  The  carotid 
plexus  communicates  with  the  Gasserian  ganglion  of  the  fifth,  with  the  sixth 
nerve,  and  spheno-palatine  ganglion,  and  distributes  filaments  to  the  wall  of  the 
carotid  artery,  and  to  the  dura  mater  (Valentin). 

The  communicating  branches  with  the  sixth  nerve  consist  of  one  or  two  fila- 
ments, which  join  that  nerve  as  it  lies  upon  the  outer  side  of  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Gasserian  ganglion  of  the  fifth  nerve. 
The  communication  with  the  spheno-palatine  ganglion  is  efilected  by  the  carotid 
portion  of  the  Vidian  nerve,  which  passes  forwards,  through  the  cartilaginous 
substance  filling  in  the  foramen  lacerum  medium,  along  the  pterygoid  canal,  to  the 
spheno-palatine  ganglion.  In  this  canal  it  joins  the  petrosal  branch  of  the  Vidian. 

Cavernous  Plexus. 

The  cavernous  plexus  is  situated  below,  and  to  the  inner  side  of  that  part  of  the 
internal  carotid,  which  is  placed  by  the  side  of  the  sella  Turcica,  in  the  cavernous 
sinus,  and  is  formed  chiefly  by  the  internal  division  of  the  ascending  branch  from 
the  superior  cervical  ganglion.  It  communicates  with  the  third,  fourth,  fifth,  and 
sixth  nerves,  and  with  the  ophthalmic  ganglion,  and  distributes  filaments  to  the 
wall  pf  the  internal  carotid.  The  branch  of  communication  with  the  third  nerve 
joins  it  at  its  point  of  division;  the  branch  to  the  fourth  nerve  joins  it  as  it  lies 
on  the  outer  wall  of  the  cavernous  sinus;  other  filaments  are  connected  with  the 
under  surface  of  the  trunk  of  the  ophthalmic  nerve;  and  a  second  filament  of 
communication  joins  the  sixth  nerve. 

The  filament  of  connection  with  the  ophthalmic  ganglion  arises  from  the  ante- 
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rior  part  of  the  cavemoas  plexus;  it  accompanies  the  nasal  nerve,  or  continues 
forwards  as  a  separate  branch. 

The  terminal  filaments  from  the  carotid  and  cavernous  plexuses  are  prolonged 
along  the  internal  carotid,  forming  plexuses  which  entwine  around  the  cerebral 
and  ophthalmic  arteries;  along  the  former  vessel  thej  may  be  traced  on  to  the 
pia  mater;  along  the  latter,  into  the  orbit,  where  they  accompany  each  of  the 
subdivisions  of  the  vessel,  a  separate  plexus  passing  with  the  arteria  centralis 
retinae  into  the  interior  of  the  eyeball. 

The  inferior,  or  descending  branch  of  the  superior  cervical  ganglion  commu- 
nicates with  the  middle  cervical  ganglion. 

The  external  branches  are  numerous,  and  communicate  with  the  cranial  nerves, 
and  with  the  first  four  cervical  nerves.  The  branches  of  communication  with  the 
cranial  nerves  consist  of  delicate  filaments,  which  pass  from  the  superior  cervical 
ganglion  to  the  ganglion  of  the  trunk  of  the  pneumogastric,  and  to  the  ninth 
nerve.  A  separate  filament  from  the  cervical  ganglion  subdivides  and  joins  the 
petrosal  ganglion  of  the  glosso-pharyngeal,  and  the  ganglion  of  the  root  of  the 
pneumogastric  in  the  jugular  foramen. 

The  internal  branches  are  three  in  number;  pharyngeal,  laryngeal,  and  the 
superior  cardiac  nerve.  The  pharyngeal  branches  pass  obliquely  inwards  to  the 
side  of  the  pharynx,  where  they  communicate  with  branches  from  the  pneumo- 
gastric, glosso-pharyngeal,  and  external  laryngeal  nerves,  and  assist  in  forming 
the  pharyngeal  plexus.  The  laryngeal  branches  unite  with  the  superior  laryn- 
geal nerve  and  its  branches. 

The  superior  cardiac  nerve  will  be  described  in  connection  with  the  other 
cardiac  nerves. 

The  anterior  branches  ramify  upon  the  external  carotid  artery  and  its  branches, 
forming  around  each  a  delicate  plexus,  on  the  nerves  composing  which  small 
ganglia  are  occasionally  found.  These  ganglia  have  been  named,  according  to 
their  position,  intercarotid  (one  placed  at  the  angle  of  bifurcation  of  the  common 
carotid),  lingual,  temporal,  and  pharyngeal.  The  plexuses  accompanying  some  of 
these  arteries  have  important  communications  with  other  nerves.  That  surround- 
ing the  external  carotid,  is  connected  with  the  digastric  branch  of  the  facial;  that 
surrounding  the  facial,  conmiunicates  with  the  submaxillary  ganglion  by  one  or 
two  filaments;  and  that  accompanying  the  middle  meningeal  artery,  sends  offsets 
which  pass  to  the  otic  ganglion  and  to  the  intumescentia  ganglioformis  of  the  facial 
nerve. 

The  Middle  Cervical  Ganglion  (thyroid  ganglion)  is  the  smallest  of  the 
three  cervical  ganglia,  and  is  occasionally  altogether  wanting.  It  is  placed  oppo- 
site the  fifth  cervical  vertebra,  usually  upon  the  inferior  thyroid  artery;  hence 
the  name  *  thyroid  ganglion,'  assigned  to  it  by  Haller. 

Its  superior  branches  ascend  to  communicate  with  the  superior  cervical  gan<» 
glion. 

Its  inferior  branches  descend  to  communicate  with  the  inferior  cervical  gan** 
glion. 

Its  external  branches  pass  outwards  to  join  the  fifth  and  sixth  cervical  nerves. 
These  branches  are  not  constantly  found. 

Its  internal  branches  are  the  thyroid,  and  the  middle  cardiac  nerve. 

The  thyroid  branches  are  small  filaments,  which  accompany  the  inferior  thyroid 
artery  to  the  thyroid  gland;  they  communicate,  on  the  artery,  with  the  superior 
cardiac  nerve,  and  in  the  gland  with  branches  from  the  recurrent  and  external 
laryngeal  nerves. 

The  middle  cardiac  nerve  is  described  with  the  other  cardiac  nerves. 

The  Inferior  Cervical  Ganglion  is  situated  between  the  base  of  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  on  the 
inner  side  of  the  superior  intercostal  artery.  Its  form  is  irregular;  it  is  larger  in 
size  than  the  preceding,  and  frequently  joined  with  the  first  thoracic  ganglion. 

Its  superior  branches  communicate  with  the  middle  cervical  ganglion. 
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Its  inferior  branches  descend,  some  in  front,  others  behind  the  sabclaviiui 
artery,  to  join  the  first  thoracic  ganglion.  The  most  important  of  these  branches 
constitutes  the  inferior  cardiac  nerve,  to  be  presently  described. 

The  external  branches  consist  of  several  filamente,  some  of  which  communicate 
with  the  seventh  and  eighth  cervical  nerves;  others  accompany  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  around  this  vessel,  supplying 
it  with  filaments,  and  communicating  with  the  cervical  spinal  nerves  as  high  as 
the  fourth. 

Cardiac  Nerves. 

The  cardiac  nerves  are  three  in  number;  superior,  middle,  and  inferior,  one 
being  derived  from  each  of  the  cervical  ganglia. 

The  Superior  Cardiac  Nerve  (nervus  superficialis  cordis)  arises  by  two  or 
more  branches  from  the  superior  cervical  ganglion,  and  occasionally  receives  a 
filament  from  the  cord  of  conununication  between  the  first  and  second  cervical 
ganglia.  It  runs  down  the  neck  behind  the  common  carotid  artery,  lying  upon  the 
Longus  colli  muscle;  and  crosses  in  front  of  the  inferior  thyroid  artery,  and  the 
recurrent  laryngeal  nerve. 

The  right  superior  cardiac  nerve^  at  the  root  of  the  neck,  passes  either  in 
front  or  behind  the  subclavian  artery,  and  along  the  arteria  innominata,  to  tho 
back  part  of  the  arch  of  the  aorta,  to  the  deep  cardiac  plexus.  This  nerve,  in  its 
course,  is  connected  with  other  branches  of  the  sympathetic;  about  the  middle  of 
the  neck  it  receives  filaments  from  the  external  laryngeal  nerve;  lower  down,  one 
or  two  twigs  from  the  pneumogastric;  and  as  it  enters  the  thorax,  it  joins  with 
the  recurrent  laryngeal.  Filaments  from  this  nerve  accompany  the  inferior  thy- 
roid artery  to  the  thyroid  gland. 

The  left  superior  cardiac  nerve  runs  by  the  side  of  the  left  carotid  artery, 
and  in  front  of  the  arch  of  the  aorta,  to  the  superficial  cardiac  plexus;  it  occa- 
sionally passes  behind  this  vessel,  and  terminates  in  the  deep  cardiac  plexus. 

The  Middle  Cardiac  Nerve  (nervus  cardiacus  magnus),  the  largest  of  the 
three,  arises  from  the  middle  cervical  ganglion,  or  from  the  interganglionic  cord 
between  the  middle  and  inferior  ganglia.  On  the  right  side,  it  descends  behind 
the  common  carotid  artery;  and  at  the  root  of  the  neck  passes  either  in  front  or 
behind  the  subclavian  artery;  it  then  descends  on  the  trachea,  receives  a  few 
filaments  from  the  recurrent  laryngeal  nerve,  and  joins  the  deep  cardiac  plexus. 
In  the  neck,  it  communicates  with  the  superior  cardiac  and  recurrent  laryngeal 
nerves.  On  the  left  side,  the  middle  cardiac  nerve  enters  the  chest  between  the 
left  carotid  and  subclavian  arteries,  and  joins  the  left  side  of  the  deep  cardiac 
plexus. 

The  Inferior  Cardiac  Nerve  (nervus  cardiacus  minor)  arises  from  the  inferior 
cervical  or  first  thoracic  ganglion.  It  passes  down  behind  the  subclavian  artery, 
and  along  the  front  of  the  trachea,  to  join  the  deep  cardiac  plexus.  It  communi- 
cates freely  behind  the  subclavian  artery  with  the  recurrent  laryngeal  and  middle 
cardiac  nerves. 

The  Great  or  Deep  Cardiac  Plexus  {Plexus  Magnus  Profundus — Scarpa)  is 
situated  in  front  of  the  trachea  at  its  bifurcation,  above  the  point  of  division  of 
the  pulmonary  artery,  and  behind  the  arch  of  the  aorta.  It  is  formed  by  the 
cardiac  nerves  derived  from  the  cervical  ganglia  of  the  sympathetic,  and  the 
cardiac  branches  of  the  recurrent  laryngeal  and  pneumogastric.  The  only  cardiac 
nerves  which  do  not  enter  into  the  formation  of  this  plexus  are  the  left  superior 
cardiac  nerve  and  the  left  inferior  cardiac  branch  from  the  pneumogastric.  The 
branches  derived  from  the  great  cardiac  plexus  form  the  posterior  coronary 
plexus  and  part  of  the  anterior  coronary  plexus,  whilst  a  few  filaments  proceed  to 
the  pulmonary  plexuses,  and  to  the  auricles  of  the  heart. 

The  branches  from  the  right  side  of  this  plexus  pass  some  in  front  and  others 
heliiud  the  right  pulmonary  artery;  the  former,  the  more  numerous,  transmit  a 
fp.v  filamentf^  to  the  anterior  pulmonary  plexus,  and  are  continued  along  the  trunk 
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of  the  pulmonary  artery,  to  form  part  of  the  anterior  coronary  plexus;  those  be- 
hind the  pulmonary  artery  distribute  a  few  filaments  to  the  right  auricle,  and  form 
part  of  the  posterior  coronary  plexus. 

The  branches  from  the  left  side  of  the  cardiac  plexus  distribute  a  few  filaments 
to  the  left  auricle  of  the  heart  and  the  anterior  pulmonary  plexus,  and  then  pass 
on  to  form  the  greater  part  of  the  posterior  coronary  plexus,  a  few  branches 
passing  to  the  superficial  cardiac  plexus. 

The  Superficial  or  Anterior  Cardiac  Plexus  lies  beneath  the  arch  of  the  aorta, 
in  front  of  the  right  pulmonary  artery.  It  is  formed  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cardiac  branches  of  the  pneu- 
mogastric,  and  by  filaments  from  the  deep  cardiac  plexus.  A  small  ganglion 
(cardiac  ganglion  of  Wrisberg)  is  occasionally  found  connected  with  these  nerves 
at  their  point  of  junction.  This  ganglion,  when  present,  is  situated  immediately 
beneath  the  arch  of  the  aorta,  on  the  right  side  of  the  ductus  arteriosus.  The 
superficial  cardiac  plexus  forms  the  anterior  part  of  the  great  coronary  plexus, 
and  several  filaments  pass  along  the  pulmonary  artery  to  the  left  anterior  pul- 
monary plexus. 

The  Posterior  Coronary  Plexus  is  formed  chiefly  by  filaments  from  the  left  side 
of  the  deep  cardiac  plexus,  and  by  a  few  from  the  right  side.  It  surrounds  the 
branches  of  the  coronary  artery  at  the  back  of  the  heart,  and  its  filaments  are 
distributed  with  those  vesseb  to  the  muscular  substance  of  the  ventricles. 

The  Anterior  Coronary  Plexus  is  prolonged  chiefiy  from  the  superficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardiac  plexus.  Passing  forwards 
between  the  aorta  and  pulmonary  artery,  it  accompanies  the  right  coronary  artery 
on  the  anterior  surface  of  the  heart. 

Valentin  has  described  nervous  filaments   ramifying  under  the  endocardium; 

but  they  are  less  distinct  in  man  than  in  mammalia ;  and  Remak  and  Lee  have 

found,  in  several  mammalia  (the  latter  in  man),  numerous  small  ganglia  on  the 

branches  of  these  nerves,  both  on  the  surface  of  the  heart  and  in  its  muscular 

substance. 

• 

Thoracic  Part  of  the  Sympathetic. 

The  thoracic  portion  of  the  sympathetic  consists  of  a  series  of  ganglia,  which 
usually  correspond  in  number  to  that  of  the  vertebrae;  but,  from  the  occasional 
coalescence  of  two,  their  number  is  uncertain.  These  ganglia  are  placed  on 
each  side  of  the  spine,  resting  against  the  heads  of  the  ribs,  and  covered  by  the 
pleura  costalis:  the  last  two  are,  however,  anterior  to  the  rest,  being  placed  on 
the  side  of  the  bodies  of  the  vertebrae.  The  ganglia  are  small  in  size,  and  of 
a  greyish  colour.  The  first,  larger  than  the  rest,  is  of  an  elongated  form,  and 
usually  blended  with  the  last  cervical.  They  are  connected  together  by  cord-like 
prolongations  from  their  substance. 

The  external  branches  from  each  ganglion,  usually  two  in  number,  communicate 
with  each  of  the  dorsal  spinal  nerves. 

The  internal  branches  from  the  six  upper  ganglia  are  very  small,  and  distribute 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  small  branches  to  the 
bodies  of  the  vertebne  and  their  ligaments. 

Branches  from  the  third  and  fourth  ganglia  form  part  of  the  posterior  pul- 
monary plexus. 

The  branches  of  the  six  lower  ganglia  are  large  and  white  in  colour;  they 
distribute  filaments  to  the  aorta,  and  unite  to  form  the  three  splanchnic  nerves. 
These  are  named,  the  greats  the  lesser^  and  the  smallest  or  renal  splanchnic. 

The  Great  Splanchnic  Nerve  is  of  a  white  colour,  firm  in  texture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  from  all 
the  thoracic  ganglia  from  the  sixth  to  the  tenth,  receiving  filaments  (according  to 
Mr.  Beck)  from  all  the  thoracic  ganglia  above  the  sixth.  These  roots  unite  to 
form  a  large  round  cord  of  considerable  size.  It  descends  obliquely  inwards  in 
front  of  the  bodies  of  the  vertebrae  along  the  posterior  mediastinum,  perforates  the 
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crus  of  the  Diaphragm,  and  terminates  in  the  semilunar  ganglion,  distribotiii^ 
filaments  to  the  renal  plexus  and  supra-renal  gland. 

The  Lesser  Splanchnic  Nerve  is  formed  by  filaments  from  the  tenth  and 
eleventh  ganglia,  and  from  the  cord  between  them.  It  pierces  the  Diaphragm 
with  the  preceding  nerve,  and  joins  the  coeliac  plexus.  It  communicates  in  the 
chest  with  the  great  splanchnic  nerve,  and  occasionally  sends  filaments  to  tlie 
renal  plexus. 

The  Smallest  or  Renal  Splanchnic  Nerve  arises  from  the  last  ganglion,  and 
piercing  the  Diaphragm,  terminates  in  the  renal  plexus  and  lower  part  of  the  coeliac 
plexus.     It  occasionally  communicates  with  the  preceding  nerve. 

.  A  striking  analogy  appears  to  exist  between  the  splanchnic  and  the  cardiac 
nerves.  The  cardiac  nerves  are  three  in  number;  they  arise  from  the  three 
cervical  ganglia,  and  are  distributed  to  a  large  and  important  organ  in  the  thoracic 
cavity.  The  splanchnic  nerves,  also  three  in  number,  are  connected  with  all  the 
dorsal  ganglia,  and  are  distributed  to  important  organs  in  the  abdominal  cavity. 

The  Epigastric  or  Solar  Plexus  supplies  all  the  viscera  in  the  abdominal 
cavity.  It  consists  of  a  dense  network  of  nerves  and  ganglia,  situated  behind  the 
stomach  and  in  front  of  the  aorta  and  crura  of  the  Diaphragm.  It  surrounds  the 
coeliac  axis  and  root  of  the  superior  mesenteric  artery,  extending  downwards  aa 
low  as  the  pancreas,  and  outwards  to  the  supra-renal  capsules.  This  plexus,  and 
the  ganglia  connected  with  it,  receive  the  great  splanchnic  nerve  of  both  sides^ 
part  of  the  lesser  splanchnic  nerves,  and  the  termination  of  the  right  pneumo- 
gastric.  It  distributes  filaments,  which  accompany,  under  the  name  of  plexuses, 
all  the  branches  from  the  front  of  the  abdominal  aorta. 

The  semilunar  ganglia^  two  in  number,  one  on  each  side,  are  the  largest  gan- 
glia in  the  body.  They  are  large  irregular  gangliform  masses,  formed  by  the 
aggregation  of  smaller  ganglia,  having  interspaces  between  them.  They  are 
situated  by  the  side  of  the  coeliac  axis  and  superior  mesenteric  artery,  close  to 
the  supra-renal  glands:  the  one  on  the  right  side  lies  beneath  the  vena  cava; 
the  upper  part  of  each  ganglion  is  joined  by  the  greater  and  lesser  splanchnic 
nerves,  and  to  the  inner  side  of  each  the  branches  of  the  solar  plexus  are  con- 
nected. 

From  the  solar  plexus  are  derived  the  following: 

Phrenic  or  Diaphragmatic  plexus.  Renal  plexus. 

Gastric  plexus.  Superior  mesenteric  plexus. 

Hepatic  plexus.  Spermatic  plexus. 

Splenic  plexus.  Inferior  mesenteric  plexus. 
Supra-renal  plexus. 

The  Phrenic  Plexus  accompanies  the  phrenic  artery  to  the  Diaphragm,  which 
it  supplies,  some  filaments  passing  to  the  supra-renal  gland.  It  arises  from  the 
upper  part  of  the  semilunar  ganglion,  and  is  larger  on  the  right  than  on  the  left 
side.  In  connexion  with  this  plexus,  on  the  right  side,  at  its  point  of  junction 
with  the  phrenic  nerve,  is  a  small  ganglion  (ganglion  diaphragmaticum).  This 
ganglion  is  placed  on  the  under  surface  of  the  Diaphragm,  near  the  supra-renal 
gland.  Its  branches  are  distributed  to  the  vena  cava,  supra-renal  gland,  and  the 
hepatic  plexus.     The  ganglion  is  absent  on  the  left  side. 

The  Supra-Renal  Plexus  is  formed  by  branches  from  the  solar  plexus,  from 
the  semilunar  ganglion,  and  from  the  splanchnic  and  phrenic  nerves,  a  ganglion 
being  formed  at  the  point  of  junction  of  the  latter  nerve.  It  supplies  the 
supra-renal  gland.  The  branches  of  this  plexus  are  remarkable  for  their  large 
size,  in  comparison  with  the  size  of  the  organ  they  supply. 

The  Renal  Plexus  is  formed  by  filaments  from  the  solar  plexus,  the  outer  part 
of  the  semilunar  ganglion,  and  the  aortic  plexus.  It  is  also  joined  by  filaments 
from  the  lesser  and  smallest  splanchnic  nerves.  The  nerves  from  these  sources, 
fifteen  or  twenty  in  number,  have  numerous  ganglia  developed  upon  them.  They 
accompany  the  branches  of  the  renal  artery  into  the  kidney ;  some  filaments  on 
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the  right  eide  being  distributed  to  the  vena  cava,  and  others  to  the  spermatic 
plexus,  on  both  sides. 

The  Spermatic  Plexus  is  derived  from  the  renal  plexus,  receiving  branches 
from  the  aortic  plexus.     It  accompanies  the  spermatic  vessels  to  the  testes. 

In  the  female,  the  ovarian  plexus  is  distributed  to  the  ovaries  and  fundus  of 
the  uterus. 

The  Caliac  Plexus,  of  large  size,  is  a  direct  continuation  from  the  solar 
plexus:  it  surrounds  the  caeliac  artery,  and  subdivides  into  the  gastric,  hepatic, 
and  splenic  plexuses.  It  receives  branches  from  one  or  more  of  the  splanchnic 
nerves,  and,  on  the  left  side,  a  filament  from  the  pneumogastric. 

The  Gastric  Plexus  accompanies  the  gastric  artery  along  the  lesser  curvature 
of  the  stomach,  and  joins  with  branches  from  the  left  pneumogastric  nerve.  It  is 
distributed  to  the  stomach. 

The  Hepatic  Plexus,  the  largest  offset  from  the  cseliac  plexus,  receives  filaments 
from  the  left  pneumogastric  and  right  phrenic  nerves.  It  accompanies  the 
hepatic  artery,  ramifying  in  the  substance  of  the  liver,  upon  its  branches,  and 
upon  those  of  the  vena  portae. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artery. 
Thus  there  is  a  pyloric  plexus  accompanying  the  pyloric  branch  of  the  hepatic, 
which  joins  with  the  gastric  plexus,  and  pneumogastric  nerves.  There  is  also 
a  gastro-duodenal  plexus,  which  subdivides  into  the  pancreatico-duodenal  plexus, 
which  accompanies  the  pancreatico-duodenal  artery,  to  supply  the  pancreas  and 
duodenum,  joining  with  branches  from  the  mesenteric  plexus;  and  a  gastro- 
epiploic plexus,  which  accompanies  the  right  gastro-epiploic  artery  along  the 
greater  curvature  of  the  stomach,  and  anastomoses  with  branches  from  the  splenic 
plexus.  A  cystic  plexus,  which  supplies  the  gall-bladder,  also  arises  from  the 
hepatic  plexus,  near  the  Uver. 

The  Splenic  Plexus  is  formed  by  branches  from  the  right  and  left  semilunar 
ganglia,  and  from  the  right  pneumogastric  nerve.  It  accompanies  the  splenic 
artery  and  its  branches  to  the  substance  of  the  spleen,  giving  off,  in  its  course, 
filaments  to  the  pancreas  (pancreatic  plexus),  and  the  left  gastro-epiploic  plexus, 
which  accompanies  the  gastro-epiploica  sinistra  artery  along  the  convex  border  of 
the  stomach. 

The  Superior  Mesenteric  Plexus  is  a  continuation  of  the  lower  part  of  the  great 
solar  plexus,  receiving  a  branch  from  the  junction  of  the  right  pneumogastric 
nerve  with  the  caeliac  plexus.  It  surrounds  the  superior  mesenteric  artery,  which 
it  accompanies  into  the  mesentery,  and  divides  into  a  number  of  secondary 
plexuses,  which  are  distributed  to  all  the  parts  supplied  by  the  artery,  viz., 
pancreatic  branches  to  the  pancreas;  intestinal  branches,  which  supply  the  whole 
of  the  small  intestine;  and  ileo-colic,  right  colic,  and  middle  colic  branches,  which 
supply  the  corresponding  parts  of  the  great  intestine.  The  nerves  composing 
this  plexus  are  white  in  colour,  and  firm  in  texture,  and  have  numerous  ganglia 
developed  upon  them  near  their  origin. 

The  Aortic  Plexus  is  formed  by  branches  on  each  side,  from  the  semilunar 
ganglia  and  renal  plexuses,  receiving  filaments  from  some  of  the  lumbar  ganglia. 
It  is  situated  upon  the  sides  and  front  of  the  aorta,  between  the  origins  of  the 
superior  and  inferior  mesenteric  arteries.  From  this  plexus  arises  the  inferior 
mesenteric,  part  of  the  spermatic,  and  the  hypogastric  plexuses;  and  it  distributes 
filaments  to  the  inferior  cava. 

The  Inferior  Mesenteric  Pleanis  is  derived  chiefly  from  the  left  side  of  the 
aortic  plexus.  It  surrounds  the  inferior  mesenteric  artery,  and  divides  into  a 
number  of  secondary  plexuses,  which  are  distributed  to  all  the  parts  supplied  by 
the  artery,  viz.,  the  left  colic  and  sigmoid  plexuses,  to  the  descending  and  sigmoid 
flexure  of  the  colon;  and  the  superior  ha?morrhoidal  plexus,  which  supplies  the 
upper  part  of  the  rectum,  and  joins  in  the  pelvis  with  branches  of  the  left 
hypogastric  plexus. 


J 
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Thk  Lumbar  Portion  of  the  Sympathetic. 

The  lumbar  portion  of  the  sympathetic  is  situated  in  front  of  the  yertebral 
column,  along  the  inner  margin  of  the  Psoas  muscle.  It  consists  usuallj  of  four 
ganglia,  connected  together  bj  interganglionic  cords.  The  ganglia  are  of  small 
size,  of  a  greyish  colour,  hordeiform  in  shape,  and  placed  much  nearer  the  median 
line  than  the  thoracic  ganglia. 

The  superior  and  inferior  branches  of  the  lumbar  ganglia,  serve  to  communicate 
between  the  chain  of  ganglia  in  this  region.  Thej  are  usually  single,  and  of*  a 
white  colour. 

The  external  branches  communicate  with  the  lumbar  spinal  nerves.  From  the 
situation  of  the  lumbar  ganglia,  these  branches  are  longer  than  in  the  oiher 
regions.  They  are  usually  two  in  number  for  each  ganglion,  and  accompany  the 
lumbar  arteries  around  the  sides  of  the  bodies  of  the  vertebrae,  passing  beneath 
the  fibrous  arches  from  which  the  fibres  of  the  Psoas  muscle  partly  arise. 

The  internal  branches  pass  inwards,  in  front  of  the  aorta,  and  form  the  lumbar 
aortic  plexus  (already  described).  Other  branches  descend  in  front  of  the  com- 
mon iliac  arteries,  and  join,  over  the  promontory  of  the  sacrum,  to  form  the 
hypogastric  plexus.  Numerous  delicate  filaments  are  also  distributed  to  the 
bodies  of  the  vertebrae,  and  the  ligaments  connecting  them. 

Pelvic  Portion  op  the  Sympathetic. 

The  pelvic  portion  of  the  S3rmpathetic  is  situated  in  front  of  the  sacrum,  alon^ 
the  inner  side  of  the  anterior  sacral  foramina.  It  consists  of  four  or  five  small 
ganglia  on  each  side,  connected  together  by  inter-ganglionic  cords.  Below,  thej 
converge  and  unite  on  the  front  of  the  coccyx,  by  means  of  a  small  ganglion 
(ganglion  impar). 

The  superior  and  inferior  branches^  are  the  cords  of  communication  between 
the  ganglia  above  and  below. 

The  external  branches,  exceedingly  short,  communicate  with  the  sacral  nerves. 
They  are  two  in  number  to  each  ganglion.  The  coccygeal  nerve  communicates 
either  with  the  last  sacral,  or  coccygeal  ganglion. 

The  internal  branches  communicate,  on  the  front  of  the  sacrum,  with  the 
corresponding  branches  from  the  opposite  side;  some,  from  the  first  two  ganglia, 
pass  to  join  the  pelvic  plexus,  and  others  form  a  plexus,  which  accompanies  the 
middle  sacral  artery. 

The  Hypogastric  Plexus  supplies  the  viscera  of  the  pelvic  cavity.  It  is 
situated  in  front  of  the  promontory  of  the  sacrum,  between  the  two  common  iliac 
arteries,  and  is  formed  by  the  union  of  numerous  filaments,  which  descend  on 
each  side  from  the  aortic  plexus,  from  the  lumbar  ganglia,  and  from  the  first  two 
sacral  ganglia.  This  plexus  contains  no  ganglia,  and  bifurcates,  below,  into  two 
lateral  portions,  which  form  the  inferior  hypogastric,  or  pelvic  plexuses. 

Inferior  Hypogastric,  or  Pelvic  Plexus. 

The  inferior  hypogastric,  or  pelvic  plexus,  is  situated  at  the  side  of  the  rec- 
tum and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and  bladder, 
in  the  female.  It  is  formed  by  a  continuation  of  the  hypogastric  plexus,  by 
branches  from  the  second,  third,  and  fourth  sacral  nerves,  and  by  a  few  filaments 
from  the  sacral  ganglia.  At  the  point  of  junction  of  these  nerves,  small  ganglia 
are  found.  From  this  plexus  numerous  branches  are  distributed  to  all  the 
viscera  of  the  pelvis.  They  accompany  the  branches  of  the  internal  iliac 
artery. 

The  Inferior  Hemorrhoidal  Plexus  arises  from  the  back  part  of  the  pelvic 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  superior  hemorrhoidal 
plexus. 

The  Vesical  Plexus  arises  from  the  fore  part  of  the  pelvic  plexus.  The  nerves 
composing  it  are  numerous,  and  contain  a  large  proportion  of  spinal  nerve-fibres. 
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They  BCGoropany  the  veBical  arteries,  and  are  dtBtribut«d  to  the  side  and  base  of 
the  bladder.  Numerous  filaments  also  pass  to  the  vesicuin  eemtnalee,  and  vaa 
deferens:  those  accompanying  the  vas  deferens  join,  on  the  spermatic  cord,  with 
branches  from  the  speimatic  plexus. 


Organs  of  Sense. 


THE  Organs  of  the  Senses  are  the  instruments  hy  which  the  mind  is  brought 
into  relation  with  external  objecis.     These  organs  are  five  in  nnmber,  viz. 
the  organs  of  touch,  of  smell,  of  taste,  of  hearing,  and  of  sight. 

The  Skin. 

The  skin  is  the  principal  seat  of  the  sense  of  touch,  and  may  be  regarded  as  a 
covering  of  protection  to  the  exterior  of  the  body.  It  consists  of  two  layers,  the 
derma  or  cutis  vers,  and  the  epidermis  or  cuticle. 

The  Derma,  or  True  Skin,  consists  of  fibro-areolar  tissue,  intermixed  with 
numerous  blood-vessels,  lymphatics,  and  nerves.  The  fibro-arcolar  tissue  forms 
the  framework  of  the  cutis;  it  is  composed  of  firm  interlacing  bundles  of  white 
fibrous  tissue,  intermixed  with  a  much  smaller  proportion  of  yellow  elastic  fibres, 
the  amount  of  which  varies  in  different  parts.  The  fibro-areolar  tissue  is  more 
abundant  in  the  deeper  layers  of  the  cutis,  where  it  is  dense  and  firm,  the  meshes 

174. — A  Sectional  View  of  the  Skin  (magnified). 


being  large,  and  gradually  becoming  blended  with  the  subcutaneous  areolar  tissue; 
towards  the  surface,  the  fibres  l>ecome  finer  and  more  closely  interlaced,  the  most 
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aaperficial  Isjer  being  covered  with  nunierous  small,  conical,  vascular  eminences, 
the  papillR!.  From  these  differencea  in  the  structure  of  the  cutis  at  different 
parts,  it  is  usual  to  describe  it  ns  consisting  of  two  layers;  the  deeper  layer  or 
corium,  and  the  superficial  or  papillary  layer. 

The  Corium  consists  of  strong  interlacing  fibrous  bands,  composed  chiefly  of 
the  white  variety  of  fibrous  tissue;  but  containing,  also,  some  fibres  of  the  yellow 
elastic  tissue,  which  vary  in  amount  in  different  parts.  Towards  the  attached 
surface,  the  fasciculi  are  large  and  coarse;  and  the  areolce  left  by  their  interlacing 
large  and  occupied  by  adipose  tissue  and  the  sudatory  glands.  This  element  of 
the  skin  becomes  gradually  blended  with  the  subcutaneous  areolar  tissue.  To- 
wards the  free  surface,  the  fasciculi  are  much  finer,  and  they  have  a  closer 
interlacing,  the  most  superficial  layers  consisting  of  a  transparent,  homogeneous 
matrix  with  imbedded  nuclei. 

The  corium  varies  in  thickness,  from  a  quarter  of  a  line  to  a  line  and  a  half,  in 
different  parts  of  the  body.  Thus,  it  is  thicker  in  the  more  exposed  regions,  as 
the  palm  of  the  hand  and  sole  of  the  foot;  on  the  posterior  aspect  of  the  body, 
than  the  front;  and  on  the  outer,  than  the  inner  side  of  the  limbs.  In  the  eye- 
lids, scrotum,  and  penis,  it  is  exceedingly  tbin  and  delicate.  The  skin  generally 
is  thicker  in  the  male  than  in  the  female. 

The  areola  are  occupied  by  adipose  tissue,  hair  follicles,  and  the  sudatory  and 
sebaceous  glands ;  they  are  the  channel  by  which  the  vessels  and  nerves  are 
distributed  to  the  more  superficial  strata  of  the  corium,  and  to  the  papillary 
layer. 

Plain  muscular  fibres  are  found  in  the  superficial  layers  of  the  corium,  wherever 
hairs  are  found;  and  in  the  subcutaneous  areolar  tissne  of  the  scrotum,  penis, 
perineum,  and  areolee  of  the  nipple.  In  the  latter  situations,  the  fibres  are 
arranged  in  bands,  closely  reticulated  and  disposed  in  super-imposed  laminte. 

The  Papillary  Layer  is  situated  upon  the  free  surface  of  the  corium;  it  con- 
sists of  numerous  small,  highly  sensitive,  and  vascular  eminences,  the  papillffi, 
which  rise  perpendicularly  from  its  surface,  and  form  the  essential  element  of  the 
organ  of  touch.  The  papillte  are  conical -shaped  eminences,  having  a  round  or 
blunted  extremity,  occasionally  divided  into  two  or  more  parts,  and  connected  by 
their  base  with  the  free  surface  of  the  corium.  On  the  general  surface  of  tlie  body, 
more  especially  in  those  parts  which  are  endowed  witli  slight  sensibility,  they  are 
few  in  number,  short,  exceedingly  minute,  and  irregularly  scattered  over  the  sur- 
face; but  in  other  situations,  as  upon  the  palmar  surface  of  the  hands  and  fingers, 
upon  the  sole,  and  around  the  nipple,  they  are  long,  of  large  size,  closely  aggregated 
together,  and  arranged  in  curvilinear  lines,  forming  the  elevated  ridges  seen  on 
the  free  surface  of  the  epidermis.  In  these  ridges,  the  larger  papitln  are  arranged 
in  a  double  row,  with  smaller  papille  between  them;  and  these  rows  are  sub- 
divided into  small  square-shaped  masses  by  short  transverse  furrows  regularly 
disposed,'  in  the  cenlre  of  each  of  which  is  the  minute  orifice  of  the  duct  of  a 
sweat-gland.  No  papillte  exist  in  the  grooves  between  the  ridges.  In  structure, 
the  papillte  resemble  the  superficial  layer  of  the  cutis;  consisting  of  a  homogeneous 
tissue,  faintly  fibrillated,  and  containing  a  few  fine  elastic  fibres.  The  smaller 
papillfB  contain  a  single  capillary  loop;  but  in  the  larger  the  vessels  are  ronvoluted 
to  a  greater  or  less  degree;  each  papilla  also  contains  two  or  more  nerve-fibres, 
which,  after  running  in  a  waving  manner  through  it,  terminate  in  loops,  or  by  a 
Tree  extremity.     No  lymphatics  have  as  yet  been  discovered  in  the  papilla. 

The  Epidermis,  or  Cuticle  (scarf-skin),  is  an  epithelial  structure,  which  formii 
a  defensive  covering  to  the  surfaee  of  the  true  skin,  bein);  accurately  moulded 
on  the  papillary  layer  of  the  derma.  It  varies  in  thickness  in  different  parts. 
Where  it  is  exposed  to  pressure  and  the  influence  of  the  atmosphere,  as  upon  the 
palms  of  the  hands  and  soles  of  the  feet,  it  is  thick,  hard,  and  homy  in  texture; 
whilst  that  which  lies  in  contact  with  the  papillary  layer,  over  the  entire  surface 
of 
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The  troe  surface  of  the  epidermis  is  nnrked  by  a  network  of  linear  furrowi  of 
Tuiftble  size,  marking  out  the  surface  into  a  number  of  spaces  of  polygonal  or 
lozenge-shaped  form.  Some  of  these  furrows  are  large,  as  opposite  the  flexures 
of  the  joints,  and  correspond  to  the  folds  in  the  derma  produced  hj  their  more- 
ments.  In  other  situations,  as  upon  the  back  of  the  hand,  they  are  exceedinglj' 
fine,  and  intersect  one  another  at  various  angles:  upon  the  palmar  surface  of  the 
hand  and  fingers,  and  upon  the  sole,  these  lines  are  very  distinct,  and  have  a 
curvilinear  arrangement,  and  depend  upon  the  large  size  and  peculiar  arrangement 
of  the  papillte  upon  which  the  epidermis  is  placed.  The  deep  surface  of  the 
epidermis  is  accurately  moulded  upon  the  papillary  layer  of  the  derma,  each 
papilla  being  invested  by  its  epidermic  sheath;  so  that  when  lliis  layer  is  removed 
by  maceration,  it  presents  a  number  of  pits  or  depressions  corresponding  to  the 
elevations  of  the  papilln,  as  well  as  the  furrows  left  in  the  interval  between  them. 
Fine  tubular  prolongations  from  this  layer  are  continued  into  the  ducts  of  the 
sudatory  and  sebaceous  glands.  Id  structure,  the  epidermis  consists  of  flattfflied 
cells,  agglutinated  together,  and  having  a  laminated  arrangement.  In  the  deeper 
layers  the  cells  are  large,  rounded  or  columnar,  and  filled  with  soft  opaqne  con- 
tents. In  the  superficial  layers  the  cells  are  flattened,  transparent,  dry,  and  firm, 
and  their  contents  converted  into  a  kind  of  horny  matter.  The  difference  in 
the  structure  of  these  layers  is  dependent  upon  the  mode  of  growth  of  the 
epidermis.  As  the  external  layers  desquamate,  fVom  their  being  constantly  sub- 
jected to  attrition,  they  are  reproduced  from  beneath,  successive  layers  gradaally 
approaching  towards  the  free  surface,  which,  in  their  turn,  die  and  are  cast  off. 

These  cells  arise  in  the  liquor  sanguinis,  which  is  poured  out  on  the  free  sur- 
face of  the  derma;  they  contain  nuclei,  and  form  a 'thin  slhtum  of  closely-aj^re- 
gated  nucleated  cells,  which  cover  the  entire  extent  of  the  papillary  layer.  The 
deepest  layer  of  cells,  according  to  Kolliker,  are  of  a  columnar  form,  and  are 
arranged  perpendicularly  to  the  free  surface  of  the  derma,  forming  either  a  single 
or  a  double,  or  even  triple,  layer:  the  laminn  succeeding  these  are  composed  of 
cells  of  a  more  rounded  form,  the  cooteots  of  which  are  sof^  opaque,  granular,  and 
soluble  in  acetic  acid.  As  these  cells  successively  approach  the  surface  by  the 
development  of  fresh  layers  from  beneath,  they  assume  a  flattened  form  from  the 
evaporation  of  their  fluid  contents,  and  finally  form  a  transparent,  dry,  mem- 
branous scale,  lose  their  nuclei,  and  apparently  become  changed  in  their  chemical 
composition,  as  they  are  unaffected  now  by  acetic  acid. 
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Appendages  of  the  Skin. 

The  appendages  of  the  skin  are  the  nails,  the  hairs,  the  sudoriferous  and  seba- 
ceous glands,  and  their  ducts. 

The  nails  and  hairs  are  peculiar  modifications  of  the  epidermis,  consisting  essen- 
tially of  the  same  cellular  structure  as  that  membrane. 

The  Nails  are  flattened  elastic  structures  of  a  horny  texture,  placed  upon  the 
dorsal  surface  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  and  is  implanted  by  a  portion  called 
the  root  into  a  groove  of  the  skin;  the  exposed  portion  is  called  the  body,  and  the 
anterior  extremity  the  free  edge.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
being  accurately  moulded  upon  its  surface,  as  the  epidermis  is  in  other  parts. 
The  part  of  the  cutis  beneath  the  body  and  root  of  the  nail  is  called  the  matrix^ 
from  its  being  the  part  from  which  the  nail  is  produced.  Corresponding  to  the 
body,  the  matrix  is  thick,  and  covered  with  large  highly  vascular  papillae,  arranged 
in  longitudinal  rows,  the  colour  of  which  is  seen  through  the  transparent  tissue. 
Behind  this,  near  the  root  of  the  nail,  the  papillas  are  small,  less  vascular,  and 
have  no  regular  arrangement;  hence  the  portion  of  the  nail  corresponding  to  this 
part  is  of  a  whiter  colour,  and  called  lunula,  from  its  form. 

The  cuticle,  as  it  passes  forwards  on  the  dorsal  surface  of  the  finger,  is  attached 
to  the  surface  of  the  nail  a  little  in  advance  of  its  root:  at  the  extremity  of  the 
finger,  it  is  connected  with  the  under  surface  of  the  nail,  a  little  behind  its  free 
edge.  The  cuticle  and  homy  structure  of  the  nail  (both  epidermic  structures) 
are  thus  seen  to  be  4h*ectly  continuous  with  each  other.  The  nails,  in  structure, 
consist  of  cells  having  a  laminated  arrangement,  and  these  are  almost  essentially 
similar  to  those  composing  the  epidermis.  The  deepest  layer  of  cells  which  lie  in 
contact  with  the  papillae  at  the  root  and  under  surface  of  the  nail  are  of  elongated 
form,  arranged  perpendicularly  to  the  surface,  and  provided  with  nuclei;  those 
which  succeed  these  are  of  a  rounded  or  polygonal  form,  the  more  superficial 
Ones  becoming  broad,  thin,  and  flattened,  and  so  closely  compacted  together  as  to 
make  the  limits  of  each  cell  very  indistinct. 

It  is  by  the  successive  growth  of  new  cells  at  the  root  and  under  surface  of  the 
body  of  the  nail,  tliat  it  advances  forwards,  and  maintains  a  due  thickness,  whilst, 
at  the  same  time,  the  growth  of  the  nail  in  the  proper  direction  is  secured.  As 
these  cells  in  their  turn  become  displaced  by  the  growth  of  new  cells,  they  assume 
a  flattened  form,  lose  their  nuclei,  and  finally  become  closely  compacted  together 
into  a  firm  dense  homy  texture.  In  chemical  composition,  the  nails  resemble 
the  epidermis.  According  to  Mulder,  they  contain  a  somewhat  larger  proportion 
of  carbon  and  sulphur. 

Hairs  are  peculiar  modifications  of  the  epidermis,  and  consist  essentially  of  the 
same  structure  as  that  membrane.  They  are  found  on  nearly  every  part  of  the 
surface  of  the  l)ody,  excepting  the  palms  of  the  hands  and  soles  of  the  feet,  and 
vary  much  in  length,  thickness,  and  colour  in  different  parts  of  the  body,  and  in 
the  different  races  of  mankind.  In  some  parts  they  are  so  short  as  not  to  pro- 
ject beyond  the  follicle  containing  them;  in  other  parts,  as  upon  the  scalp,  they 
are  of  considerable  length;  along  the  margin  of  the  eyelids  and  upon  the  face 
they  are  remarkable  for  their  thickness.  A  hair  consists  of  a  root,  the  part  im- 
planted in  the  skin;  the  shaft,  the  portion  projecting  from  its  surface;  and  the 
point.  They  generally  present  a  cylindrical  or  more  or  less  flattened  form,  and  a 
reniform  outline  upon  a  transverse  section. 

The  root  of  the  hair  presents  a  bulbous  enlargement  at  its  extremity;  it  is 
whiter  in  colour,  and  softer  in  texture,  than  the  stem,  and  is  lodged  in  a  follicular 
involution  of  the  epidermis,  called  the  hair  follicle.  When  the  hair  is  of  considerable 
length,  the  follicle  extends  into  the  subcutaneous  cellular  tissue.  The  hair  folli- 
cle is  bulbous  at  its  deep  extremity,  like  the  hair  which  it  contains,  and  has  open- 
ing into  it,  near  its  free  extremity,  the  orifices  of  the  ducts  of  one  or  more  sebaceous 
glands.     In  stmcture,  the  hair  follicle  consists  of  two  coats;  an  outer  or  dermic, 
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and  an  inner  or  cuticular.     The  outer  coat  is  formed  mainly  of  areolar  tissue  ;   it 
is   continuous  with   the  corium,  is  highly  vascular,  and  supplied  by  numerous 
minute  nervous  filaments.     The  inner  or  cuticular  lining  is  continuous  witli    the 
epidermis,  and,  at  the  bottom  of  the  hair  follicle,  with  the  root  of  the  hair;    thim 
cuticular  lining  resembles  the  epidermis  in  the  peculiar  rounded  form  and  Boflt 
character  of  those  cells  which  lie  in  contact  with  the  outer  coat  of  the  hair  follicle, 
and  the  thin,  dry,  and  scaly  character  of  those  which  lie  near  the  surface  of  the 
hair,  to  which  they  are  closely  adherent.     When  the  hair  is  plucked   from    its 
follicle,  this  cuticular  lining  most  conmionly  adheres  to  it,  and  forms  what  is  cidled 
the  root  sheath.     At  the  bottom  of  each  hair  follicle  is  a  small  conical-shaped 
vascular  eminence  or  papilla,  similar  in  every  respect  to  those  found  upon  the 
surface  of  the  skin;  it  is  continuous  with  the  dermic  layer  of  the  follicle,  is  highlj 
vascular,  and  probably  supplied  with  nervous  fibrils:  this  is  the  part  through 
which  material  is  supplied  for  the  production  and  constant  growth  of  the  hair. 
The  root  of  the  hair  rests  upon  this  conical-shaped  eminence,  and  is  continuous 
with  the  cuticular  lining  of  the  follicle  at  this  part.    It  consists  of  nucleated  cells, 
similar  in  every  respect  to  those  which  in  other  situations  form  the  epidermis. 
These  cells  gradually  enlarge  as  they  are  pushed  upwards  into  the  soft  bulb,  and 
some  of  them  contain  pigment  granules,  which  exist  either  in  separate  cells,  or 
the  granules  are  separate  but  aggregated  around  the  nucleus;  it  is  these  granules 
which  give  rise  to  the  colour  of  the  hair.     It  occasionally  happens  that  these 
pigment  granules  completely  fill  the  cells  in  the  centre  of  the  bulb,  which  gives 
rise  to  the  dark  tract  of  pigment  often  found,  of  greater  or  less  length,  in  the  axis 
of  the  hair. 

The  shaft  of  the  hair  consists  of  a  central  part,  or  medulla;  surrounding  this  is 
the  fibrous  part  of  the  hair,  covered  externally  by  the  cortex.     The  medulla 
occupies  the  centre  of  the  shaft,  and  ceases  towards  the  point  of  the  hair.     It  is         | 
usually  wanting  in  the  fine  hairs  covering  the  surface  of  the  body,  and  com- 
monly in  those  of  the  head.     It  is  more  opaque  and  deeper  coloured  than  the 
fibrous   part,   and  consists  of  cells  containing  pigment  or  fat  granules.      The 
fibrous  portion  of  the  hair  constitutes  the  chief  part  of  the  stem ;  its  cells  are 
elongated,  and  unite  to  form  flattened  fusiform  fibres.     These  also  contain  pig- 
ment granules,  which  assume  a  linear  arrangement.     The  cells  which  form  the 
cortex  of  the  hair  consist  of  a  single  layer,  which  surrounds  those  about  to  form 
the  fibrous  layer;  they  are  converted  into  thin  fiat  scales,  having  an  imbricated 
arrangement. 

The  Sebaceous  Glands  are  small  sacculated  glandular  organs,  lodged  in  the  sub- 
stance of  the  corium,  or  sub-dermoid  tissue.  They  are  found  in  all  parts  of  the  skin, 
but  are  most  abundant  in  the  face,  and  in  those  parts  which  are  exposed  to  friction. 
Their  orifices  open  most  frequently  into  the  hair  follicles,  but  occasionally  upon 
the  general  surface.  Each  gland  consists  of  a  single  duct,  which  is  more  or  less 
capacious,  and  terminates  in  a  lobulated  pouch-like  extremity.  The  basement 
membrane  forming  the  wall  of  the  sac,  as  well  as  the  duct,  is  lined  by  epithelium, 
which  is  filled  with  particles  of  sebaceous  matter;  and  this  becoming  detached 
into  the  cavity  of  the  sac,  as  its  growth  is  renewed,  constitutes  the  secretion.  The 
number  of  sacculi  connected  with  the  duct  vary  from  two  to  five,  or  even  twenty, 
in  number.  On  the  nose  and  face  the  glands  are  of  large  size,  distinctly  lobulated, 
and  often  become  much  enlarged  from  the  accumulation  of  pent-up  secretion. 
The  largest  sebaceous  glands  are  those  found  in  the  eyelids,  the  Meibomian 
glands. 

The  Sudoriferous  or  Sweat-  Glands  are  found  in  almost  every  part  of  the  skin, 
and  are  situated  in  small  pits  in  the  deep  parts  of  the  corium,  or  in  the  subcuta- 
neous areolar  tissue,  surrounded  by  a  quantity  of  adipose  tissue.  They  are  small, 
round,  reddish  bodies,  consisting  of  one  or  more  convoluted  tubuli,  from  which 
the  efferent  duct  proceeds  upwards  through  the  corium  and  cuticle,  and  opens 
upon  the  surface  by  a  slightly  enlarged  orifice.  The  efferent  duct,  as  it  passes 
til  rough  the  corium,  pursues  a  curved  and  slightly  serpentine  course,  and  if  the 
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epidermis  is  thin,  opens  directly  upon  the  surface;  but  where  the  epidermis  is 
thicker,  it  assumes  a  spiral  arrangement,  the  separate  windings  of  the  tube  being 
as  close  and  as  regular  as  those  of  a  common  screw.  The  spiral  course  of  these 
ducts  is  especially  distinct  in  the  thick  cuticle  of  the  palm  of  the  hand  and  sole  of 
the  foot.  The  size  of  these  glands  varies.  They  are  especially  large  in  those 
regions  where  the  amount  of  perspiration  is  great,  as  in  the  axillae,  where  they 
form  a  thin  mammillated  layer  of  a  reddish  colour,  which  corresponds  exactly  to 
the  situation  of  the  hair  in  this  region;  they  are  large,  also,  in  the  groin.  Their 
number  varies.  They  are  most  numerous  on  the  palm  of  the  hand,  and  pre- 
sent, according  to  Krause,  2,8oo  orifices  on  a  square  inch  of  the  integument,  and 
a  rather  less  number  on  the  sole  of  the  foot.  In  both  of  these  situations,  the 
orifices  of  the  ducts  are  exceedingly  regular,  and  correspond  to  the  small  trans- 
verse grooves  which  intersect  the  ridges  of  papillae.  In  other  situations  they  are 
more  irregularly  scattered;  but  in  nearly  equal  numbers  over  parts  includii-^  the 
same  extent  of  surface.  Each  gland  consists  of  a  single  tube  intricately  convo- 
luted, at  one  end  terminating  by  a  blind  extremity;  at  the  other  end  opening 
upon  the  surface  of  the  skin.  In  the  larger  glands,  this  single  duct  usually 
divides  and  subdivides  dichotomously;  and  these  smaller  ducts  ultimately  ter- 
minate in  short  caecal  pouches,  rarely  anastomosing.  The  wall  of  the  duct  is 
thick;  the  width  of  the  canal  rarely  exceeding  one-third  of  its  diameter.  The 
tube,  both  in  the  gland  and  where  it  forms  the  excretory  duct,  consists  of  two 
layers:  an  outer,  formed  by  fine  areolar  tissue;  and  an  epithelium  lining  its  inte- 
rior. The  external,  or  fibro-cellular  coat,  is  thin,  continuous  with  the  superficial 
layer  of  the  corium,  and  extends  only  as  high  as  the  surface  of  the  true  skin. 
The  epithelial  lining  is  much  thicker,  continuous  with  the  epidermis,  and  alone 
forms  the  spiral  portion  of  the  tube.  When  the  cuticle  is  carefully  removed  from 
the  surface  of  the  cutis,  these  convoluted  tubes  of  epidermis  may  be  drawn  out, 
and  form  nipple-shaped  projections  on  its  under  surface.  According  to  Kolliker, 
a  layer  of  non-striated  muscular  fibres,  arranged  longitudinally,  is  found  between 
the  areolar  and  epithelial  coats  of  the  ducts  of  the  larger  sweat-glands,  as  in  the 
axilla,  root  of  the  penis,  on  the  labia  majora,  and  around  the  anus. 

The  contents  of  the  smaller  sweat-glands  are  quite  fluid;  but  in  the  larger 
glands,  the  contents  are  semi-fiuid  and  opaque,  and  contain  a  number  of  coloured 
granules,  and  cells  which  appear  analogous  to  epithelial  cells. 

The  Tongue. 

The  tongue  is  the  organ  of  the  special  sense  of  taste.  It  is  situated  in  the 
floor  of  the  mouth,  in  the  interval  between  the  two  lateral  portions  of  the  body  of 
the  lower  jaw.  Its  base,  or  root,  is  directed  backwards,  and  connected  with  the 
OS  hyoides  by  numerous  muscles,  to  the  epiglottis  by  three  folds  of  mucous  mem- 
brane, which  form  the  glosso-epiglottic  ligaments,  and  to  the  soft  palate  and 
pharynx  by  means  of  the  anterior  and  posterior  pillars  of  the  fauces.  Its  apex 
or  tip,  thin  and  narrow,  is  directed  forwards  against  the  inner  surface  of  the 
lower  incisor  teeth.  The  under  surface  of  the  tongue,  at  its  back  part,  is  con- 
nected with  the  lower  jaw  by  the  Genio-hyo-glossi  muscles;  from  its  sides,  the 
mucous  membrane  is  reflected  to  the  inner  surface  of  the  gums;  and,  in  front,  a 
distinct  fold  of  that  membrane,  the  fraenum  linguae,  is  formed  beneath  its  under 
surface. 

The  tip  of  the  tongue,  part  of  its  under  surface,  its  sides,  and  dorsum,  are  free. 

The  dorsum  of  the  tongue  is  convex,  marked  along  the  middle  line  by  a  raphe, 
which  divides  it  into  two  symmetrical  halves;  and  this  raphe  terminates  behind, 
about  half  an  inch  from  the  base  of  the  organ,  a  little  in  front  of  a  deep  mucous 
follicle,  the  foramen  cacum.  The  anterior  two-thirds  of  this  surface  are  rough, 
and  covered  with  papillae;  the  posterior  third  is  more  smooth,  and  covered  by  the 
projecting  orifices  of  numerous  muciparous  glands. 

The  mucous  membrane  invests  the  entire  extent  of  the  free  snrfiMe  of  the 
tongue.     On  the  under  surface  of  the  organ  it  is  thin  and 
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traced  on  either  eide  of  the  fra;num,  through  the  ducts 
and  between  the  sides  of  the  tongue  and  the  lower  jai 
Eublingual  glands.     On  being  traced  over  the  borders 


175. — Upper  Surface  of  the  Tong 


I  papillarj  character;  and  on  the  dorsum 
and  gives  support  to  numerous  papillK. 

The  papill»  of  the  tongue  are  the  papillie  maxu 
medis  (fungiform es),  and  papillse  minimcB  (conicte  ani: 

The  PapilltE  maxima  (circumvallatie)  are  of  large 
fifteen  in  number.  They  are  situated  at  the  back 
tongue,  near  its  root,  forming  a  row  on  each  aide,  wb 
inwards,  meet  in  the  middle  line  at  the  foramen  cffio 
an  inverted  cone,  the  apex  of  which  is  attached  to 
depreseion  of  the  mucous  membrane ;  the  broad  ba 
surface,  and  covered  with  numerous  small  papills. 


THE  TONGUE.  549 

forms  a  kind  of  fossa  around  the  papilla,  having  a  circular  elevated  margin  covered 
with  smaller  papillsB. 

The  Papillce  media  (fungiformes),  more  numerous  than  the  preceding,  are 
scattered  irregularly  over  the  dorsum  of  the  tongue;  but  are  found  chiefly  at  its 
sides  and  apex.  They  are  easily  recognised,  among  the  other  papillae,  by  their 
large  size,  rounded  eminences,  and  deep  red  colour.  They  are  narrow  at  their 
attachment  to  the  tongue,  but  broad  and  rounded  at  their  free  extremities,  and 
covered  with  secondary  papillse. 

The  Papillm  minimcB  (conicse  et  flliformes)  cover  the  anterior  two-thirds  of  the 
dorsum  of  the  tongue.  They  are  very  minute,  more  or  less  conical  or  filiform  in 
shape,  and  arranged  in  lines  corresponding  in  direction  with  the  two  rows  of  the 
papillsa  circumvallatse;  excepting  at  the  apex  of  the  organ,  where  their  direction 
is  transverse.  The  filiform  papillae  are  of  a  whitish  tint,  owing  to  the  thickness 
and  density  of  their  epithelium;  they  are  covered  with  numerous  secondary 
papillae,  are  firmer  and  more  elastic  than  the  papillae  of  mucous  membrane 
generally,  and  often  enclose  minute  hairs. 

Structure  of  the  Papilke.  The  papillae,  in  structure,  resemble  those  of  the 
cutis,  consisting  of  a  cone-shaped  projection  of  homogeneous  tissue,  covered  with  a 
thick  layer  of  squamous  epithelium,  and  contain  one  or  more  capillary  loops, 
amongst  which  nerves  are  distributed  in  great  abundance.  In  the  papillae  cir- 
cumvallatae,  the  nerves  are  numerous  and  of  large  size;  in  the  papillae  fungiformes 
they  are  also  numerous,  and  terminate  in  a  plexiform  network,  from  which  brush- 
like branches  proceed;  in  the  papillae  filiformes,  their  mode  of  termination  is 
uncertain. 

Besides  the  papillae,  the  mucous  membrane  of  the  tongue  is  provided  with 
numerous  follicles  and  glands. 

The  Follicles  are  found  scattered  over  its  entire  surface,  but  are  especially 
numerous  between  the  papillae  clrcumvallatae  and  the  epiglottis. 

The  Mucous  Glands  (lingual),  similar  in  structure  to  the  labial  and  buccal, 
are  found  chiefiy  beneath  the  mucous  membrane  of  the  posterior  third  of  the 
dorsum  of  the  tongue.  There  is  a  small  group  of  these  glands  beneath  the  tip  of 
the  tongue,  a  few  along  the  borders  of  the  organ,  and  some  in  front  of  the  circum- 
vallate  papillae  projecting  into  the  muscular  substance.  Their  ducts  open  either 
upon  the  surface,  or  into  the  depressions  around  the  large  papillae. 

The  tongue  consists  of  two  symmetrical  halves,  separated  from  each  other,  in 
the  middle  line,  by  a  fibrous  septum.  Each  half  is  composed  of  muscular  fibres 
arranged  in  various  directions,  containing  much  interposed  fat,  and  supplied 
by  vessels  and  nerves:  the  entire  organ  is  invested  by  mucous  membrane,  and  a 
submucous  fibrous  stratum.  The  latter  membrane  invests  the  greater  part  of  the 
surface  of  the  tongue,  and  into  it  the  muscular  fibres  are  inserted  that  pass  to  the 
surface.  It  is  thicker  behind  than  in  front,  and  is  continuous  with  the  sheaths  of 
the  muscles  attached  to  it. 

The  Fibrous  Septum  consists  of  a  vertical  layer  of  fibrous  tissue,  extending 
throughout  the  entire  length  of  the  middle  line  of  the  tongue,  from  the  base  to 
the  apex.  It  is  thicker  behind  than  in  front,  and  occasionally  contains  a  small 
fibro-cartilage,  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  by 
making  a  vertical  section  through  the  organ.  Another  strong  fibrous  lamina, 
termed  the  hyo-glossal  membrane^  connects  the  under  surface  of  the  base  of  the 
tongue  to  the  body  of  the  hyoid  bone.  This  membrane  receives,  in  front,  s<Hne  of 
the  fibres  of  the  Genio-hyo-glossi. 

Each  half  of  the  tongue  consists  of  extrinsic  and  intrinsic  muscles.  The  former 
have  been  already  described;  they  are  the  Hyo-glossus,  Genio-hyo-glossus,  Stylo- 
glossus, Palato-glossus,  and  part  of  the  Superior  constrictor.  The  intrinsic  mus- 
cles are  the  Superior  longitudinal.  Inferior  longitudinal,  and  Transverse. 

The  Superior  Longitudinal  Fibres  H^ingualis  superjicialis')  form  a  superficial 
stratum  of  oblique  and  lQI]Mife^ftH|HBk  on  the  upper  surface  of  the  organ, 
beneath  the  mucous  meriW^^^^^^^^^lpl  the  apex  backwards  to  the  hyoid 
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bone,  the  individual  fibres  being  attached  in  their  course  to  the  Babmucous  and 
glandular  etmcturea. 

The  Inferior  Longitudinal  Fibres  are  formed  by  the  Lingnalie  muscle,  already 
described  {p.  2io). 

The  Traiuverse  Fibres  are  placed  between  the  two  preceding  layers;  they  axe 
intermixed  with  a  considerable  quantity  of  adipose  substance,  and  form  the  chief 
part  of  the  substance  of  the  organ.  They  are  attached  internally  to  the  median 
fibrous  septum;  and,  passing  outwards,  the  posterior  ones  taking  an  arched  course, 
are  inserted  into  the  dorsum  and  margins  of  the  organ,  intersecting  the  other 
muscular  fibres. 

The  Arleriei  of  the  tongue  are  supplied  from  the  lingual,  the  facial,  and 
ascending  pharyngeal. 

The  jVerre«  of  the  tongue  are  three  in  number  in  each  half:  the  gustatoij 
branch  of  the  fifth,  which  is  distributed  to  the  papill»  at  the  fore  part  and  sides 
of  the  tongue;  the  lingual  branch  of  the  glosso- pharyngeal,  which  is  distributed 
to  the  mucous  membrane  at  the  base  and  side  of  the  tongue,  and  to  the  papilhe 
circumvallatie ;  and  the  hypo-glosaal  nerve,  which  is  distributed  to  the  muscular 
substance  of  the  tongue.  The  two  former  are  nerves  of  common  aeasatioa  and 
of  taste;  the  latter  is  the  motor  nerve  of  the  tongue. 

The  Nose. 

The  Nose  ts  the  special  organ  of  the  sense  of  smell:  by  means  of  the  peculiar 
properties  of  its  nerves,  it  protects  the  lungs  from  the  inhalation  of  deleterious 
gases,  and  assists  the  organ  of  taste  in  discriminating  the  properties  of  food. 

The  organ  of  smell  consists  of  two  parts,  one  eKtemal,  the  noee;  the  other 
internal,  the  nasal  fossae. 

The  Note  is  the  most  anterior  and  prominent  part  of  the  organ  of  smell.  It  is 
of  a  triangular  form,  directed  vertically  downwards,  and  projects  from  the  centre 
of  the  face,  immediately  above  the  upper  lip.  Its  summit,  or  root,  is  connected 
directly  with  the  forehead.  Its  inferior  part,  the  base  of  the  nose,  presents  two 
elliptical  orifices,  the  nostrils,  separated  from  each  other  by  an  antero-posterior 
septum,  the  cotumna.     The  margins  of  these  orifices  are  provided  with  a  number 

«77.— Cartilagea  of  the  Noee. 


of  Btifi"  hairs,  or  vibrissa,  wiiich  arrest  the  passage  of  foreign  substances  carried 
with    the    current   of   air   inlcuded    for    respiration.       The    W  "v    of 

the  nose,  form,  by  their  union,  the  dorsum,  ''       "       '  ~  ol  jon- 
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siderably  in  difi^rent  individuals.  The  dorsum  terminates  below  in  a  rounded 
eminence,  the  lobe  of  the  nose. 

The  nose  is  composed  of  a  framework  of  bones  and  cartilages,  the  latter  being 
alightly  acted  upon  by  certain  muscles.  It  is  covered  externally  by  the  integu- 
ment, internally  by  mucous  membrane,  and  supplied  with  vessels  and  nerves. 

The  bony  /ramework  occupies  the  upper  part  of  the  organ:  it  consists  of  the 
nasal  bones,  and  the  nasal  processes  of  the  superior  maxillary. 

The  cartilaginoat  framework  consists  of  five  pieces,  the  two  upper,  and  the 
two  lower  lateral  cartilages,  and  the  cartilage  of  the  septum. 

The  upper  lateral  cartilagex  are  situated  below  the  free  margin  of  the  nasal 
bones:  each  cartilage  ta  flattened,  and  triangular  in  shape.  Its  anterior  margin  is 
thicker  than  the  posterior,  and  connected  with  the  fibro-cartilage  of  the  septum. 
Its  posterior  margin  is  attached  to  the  nasal  process  of  the  superior  maxillary 
and  nasal  bones.  Its  inferior  margin  is  connected  by  fibrous  tissue  with  the 
lower  lateral  cartilage :  one  surface  is  turned  outwards,  the  other  inwards 
towards  the  nasal  cavity. 

The  lower  lateral  cartilage*  are  two  thin,  flexible  plates,  situated  immediately 
below  the  preceding,  and  curved 

in  such  a  manner  as  to  form  the        i^g. — Bones  and  Cartilages  of  Septum  of  Noee. 
inner  and  outer  walls  of  each  Right  iiide. 

orifice  of  the  nostril.  The  por- 
tion which  forms  the  inner  wall, 
thicker  than  the  rest,  is  loosely 
connected  with  the  same  part  of 
the  opposite  cartilage,  and  forms 
a  small  part  of  the  columna.  Its 
outer  extremity,  free,  rounded, 
and  projecting,  forms,  with  the 
thickened  integument  and  sub- 
jacent tissue,  the  lobe  of  the 
nose.  The  part  which  forms  the 
outer  wall  is  curved  to  correspond 
with  the  ala  of  the  noee:  it  is 
oval  and  flattened,  narrow  behind, 
where  it  is  connected  with  the 
nasal  process  of  the  superior 
maxilla  by  a  tough  fibrous 
membrane,    in    which    is    found 

three  or  four  small  cartilaginous  plates  (sesamoid  cartilages),  cartilaginei  minore; 
Above,  it  is  connected  to  the  lateral  fibro-cartilage  and  front  part  of  the  cartilage 
of  the  septum;  below,  it  is  separated  from  the  margin  of  the  nostril  by  dense 
cellular  tissue;  and  m  front,  it  forms,  with  ite  fellow,  the  prominence  of  the  tip 
of  the  nose. 

The  cartilage  of  the  teptum  is  somewhat  triangular  in  form,  thicker  at  Ite 
margins  than  at  its  centre,  and  completes  the  separation  between  the  nasal  fossa 
in  front.  Its  anterior  margin,  thickest  above,  is  connected  from  above  down- 
wards with  the  nasal  bones,  the  front  part  of  the  two  upper  lateral  cartilages,  and 
the  inner  portion  of  the  lower  lateral  cartilages.  Its  posterior  margin  is  con- 
nected with  the  perpendicular  lamella  of  the  ethmoid;  its  inferior  margin  with 
the  vomer  and  palate  processes  of  the  superior  maxillary  bones. 

These  various  cartilages  are  connected  to  each  other,  and  to  the  bones,  by  a 
tough  fibrous  membrane,  the  perichondrinm,  which  allows  the  utmost  facility  of 
movement  between  them. 

The  Mu»cUi  of  the  Note  are  situated  immediately  beneath  the  integument: 
they  are  (on  each  side)  the  Pyramidalis  nasi,  the  Levator  labii  superioris  alteque 
nasi,  the  Dilator  naris,  anterior  and  posterior,  the  Compressor  nasi,  the  Compressor 
narium  minor,  and  the  Depressor  ahe  nasi.     (See  p.  19s)- 
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bone,  the  indtvidual  fibres  being  attached  in  their  cour^ 
glandular  structures. 

The  Inferior  Longitudinal  Fibrtt  are  formed  by  the 
described  (p.  aio). 

The  Tramverte  Fibre*  are  placed  between  the  two 
intermixed  with  a  considerable  quantity  of  adipose  sii 
part  of  the  substance  of  the  organ.     They  are  attaci' 
fibrous  septum;  and,  passing  outwards,  the  posterior 
ar«  inserted  into  the  dorsum  and  margins  of  the 
muscular  fibres. 

The  Arieritt  of  the  tongue  are  supplied  fro' 
ascending  pharyngeal. 

The  jVertvf  of  the  tongue  are  three  in  num 
branch  of  the  fifth,  which  is  distributed  to  the 
of  the  tongue;  the  lingual  branch  of  the  glos^'' 
to  the  raucous  membrane  at  the  base  and  side 
circnm valla tfe;  and  the  hypo-glossal  nerve,  w 
substance  of  the  tongue.     The  two  former  ar 
of  taste;  the  latter  is  the  motor  nerve  of  the  ■ 

Tbe  No- 

The  Nose  is  the  special  organ  of  the  aei 
properties  of  its  nerves,  it  protects  the  I 
gases,  and  assists  the  organ  of  taste  in  di^ 

The  organ  of  smell  consists  of  two  j 
internal,  the  nasal  fosste. 

The  Note  is  the  most  anterior  and  p*^.^^^ 
of  a  triangular  form,  directed  verticall       ^^ 
of  the  face,  immediately  above  the  u' 
directly  with  the  forehead.     Its  infei 
elliptical  orifices,  the  nostrils,  separ 
septum,  the  columna.     The  margins     ^ 
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rificB  of  the   naaal  duct  is  partially  hidden  by 

■ifious  fold,  and  the  anterior  piUatine  canal 

•il'de-iae  of  mueous  membrane  is  con- 

idal  sinuses  is  narrowed,  and  the 
ompletely  closed  in. 
.Ulterior  and  posterior  ethmoidal, 
idal  cells,  frontal  sinuses  and  roof 

rvea  of  Septum  of  Nose.    Kght  Side. 


^iny- 

lefora- 
agh   the 
i.he  facial  vein;   some  accompany  the  ethmoidal  arteries, 
ophthalmic  vein;  and  lastly,  a  few  communicate  with  the 
of  the  skull,  through  the  foramina  in  the  cribriform  plate  of 

■i  the  olfactory,  the  nasal  branch  of  the  ophthalmic,  filaments 
or  dental  branch  of  the  superior  maxillary,  the  Vidian,  naeo- 
iding  anterior  palatine,  and  spheno-palntine  branches  of  Meckel's 

dory,  the  special  nerve  of  the  sense  of  smell,  is  distributed  over  the 
.  of  the  septum,  and  over  the  surface  of  the  superior  and  middle  spongy 

Na$al  Branch  of  the  Ophthalmic  distributes  filaments  to  the  upper  and 
jr  part  of  the  septum,  and  outer  wall  of  the  nasal  fosste. 
iamentt  from  the  Anterior  Dental  Branch  of  the  Superior  Maxillary  supply 
inferior  meatus  and  inferior  turbinated  bone. 
Tlie  Vidian  Nerve  supplies  the  upper  and  bock  part  of  the  septum,  and  supe- 
.■ior  spongy  bone:  and  the  upper  anterior  nasal  branches  from  the  spheno-palatine 
ganglion,  have  a  similar  distribution. 

The  Naso-Palatine  Nerve  supplies  the  middle  of  the  septum. 
The  Larger,  or  Anterior  Palatine  Nerve,    supplies    the    middle    and   lower 
spongy  bones. 

The  Eye. 

The  eyeball  is  contained  in  the  cavity  of  the  orbit.  In  this  sitaation  it  is 
securely  protected  from  injury,  whilst  its  position  is  such  as  to  ensuin  the  most 
extensive  range  of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  is 
capable  of  being  directed  to  any  part,  supplied  by  numerous  vessels  and  nerves, 
and  is  additionally  protected  in  front  by  several  appendages,  such  as  the  eyebrow, 
eyelids,  etc. 

The  eyeball  is  spherical  in  form,  having  the  scgraciit  of  a  smaller  and  more 
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The  Integument  covering  the  dorsum  and  sides  of  the  nose  is  thin,  and  looselj 
connected  with  the  subjacent  parts;  but  where  it  forms  the  tip,  or  lobe,  and  the 
alse  of  the  nose,  it  is  thicker,  and  more  firmly  adherent.  It  is  furnished  with  a 
large  number  of  sebaceous  follicles,  the  orifices  of  which  are  usually  very 
distinct. 

The  Mucous  Membrane,  lining  the  interior  of  the  nose,  is  continuous  'with  the 
skin  externally,  and  with  that  which  lines  the  nasal  fossae  within. 

The  Arteries  of  the  Nose  are  the  lateralis  nasi,  from  the  facial,  and  the  nasal 
artery  of  the  septum,  from  the  superior  coronary,  which  supplies  the  alas  and 
septum;  the  sides  and  dorsum  being  supplied  from  the  nasal  branch  of  the 
ophthalmic  and  infra-orbital. 

The  Veins  of  the  Nose  terminate  in  the  facial  and  ophthalmic. 

The  Nerves  of  the  Nose  are  branches  from  the  facial,  infra-orbital,  and  infra- 
trochlear,  and  a  filament  from  the  nasal  branch  of  the  ophthalmic. 

Nasal  Foss^. 

The  nasal  fossae  are  two  irregular  cavities,  situated  in  the  middle  of  the  face, 
and  extending  from  before  backwards.  They  open  in  front  by  the  two  anterior 
nares,  and  terminate  in  the  pharynx,  behind,  by  the  posterior  nares.  The  boun- 
daries of  these  cavities,  and  the  openings  which  are  connected  with  them,  as  they 
exist  in  the  skeleton,  have  been  already  described  (p.  65). 

The  Mucous  Membrane  lining  the  nasal  fossas  is  called  pituitary,  from  the 
nature  of  its  secretion ;  or  Schneiderian,  from  Schneider,  the  first  anatomist  who 
showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.     It  is  intimately  adherent  to  the  periosteum, 
or  perichondrium,  over  which  it  lies.     It  is  continuous  externally  with  the  skin, 
through  the  anterior  nares,  and  with  the  mucous  membrane  of  the  pharynx, 
through  the  posterior  nares.     From  the  nasal  fossae  its  continuity  may  be  traced 
with  the  conjunctiva,  through  the  nasal  duct  and  lachrymal  canals;  with  the 
lining  membrane  of  the  tympanum  and  mastoid  cells,  through  the  Eustachian 
tube;  and  with  the  frontal,  ethmoidal,  and  sphenoidal  sinuses,  and  the  antrum 
maxillare,  through  the  several  openings  in  the  meatuses.     The  mucous  membrane 
is  thickest,  and  most  vascular,  over  the  turbinated  bones,  especially  the  inferior; 
from  which  circumstance,  these  bones  in  their  recent  state  appear  longer  and  more 
prominent  than  in  the  skeleton.     It  is  also  thick  over  the  septum;  but,  in  the 
intervals  between  the  spongy  bones,  and  on  the  floor  of  the  nasal  fossae,  it  is  very 
thin.     Where  it  lines  the  various  sinuses  and  the  antrum  maxillare,  it  is  thin  and 
pale. 

The  surface  of  the  membrane  is  covered  with  a  layer  of  epithelium,  thicker 
and  non-ciliated  at  the  upper  part  of  the  nasal  fossae,  corresponding  with  the 
distribution  of  the  olfactory  nerve,  but  ciliated  throughout  the  rest  of  its  extent, 
excepting  near  the  aperture  of  the  nares. 

This  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucous  glands,  the  ducts  of  which  open  upon  its  surface.  They  are  most  nume- 
rous at  the  middle  and  back  parts  of  the  nasal  fossae,  and  largest  at  the  lower  and 
back  part  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrane,  the  nasal  fossae  are  much 
narrower,  and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger,  and 
more  prominent,  than  in  the  skeleton.  From  the  same  circumstance,  also,  the 
various  apertures  communicating  with  the  meatus,  are  either  narrowed  or  com- 
pletely closed. 

In  the  superior  meatus,  the  aperture  of  conmiunication  with  the  posterior 
ethmoidal  cells  is  considerably  diminished  in  size,  and  the  spheno-palatine  foramen 
completely  covered  in. 

In  the  middle  meatus,  the  opening  of  the  infundibulum  is  partially  hidden  by 
a  projecting  fold  of  mucous  membrane,  and  the  orifice  of  the  antrum  is  contracted 
to  a  small  circular  aperture,  much  narrower  than  in  the  skeleton. 
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In  the  inferior  meatus,  the  orifice  of  the  nasal  duct  is  partially  hidden  by 
either  a  single  or  double  valvular  mucouB  fold,  and  tlie  anterior  palatine  canal 
either  completely  closed  in,  or  a  tubular  cul-de-sac  of  mucoua  membrane  is  con- 
tinued a  ehort  distance  inlo  it. 

In  the  roof,  the  opening  leading  to  the  sphenoidal  sinuses  is  narrowed,  and  the 
apertures  in  the  cribriform  plate  of  the  ethmoid  completely  closed  in, 

The  Arteries  of  the  Nasal  Fossa,  are  the  anterior  and  posterior  ethmoidal, 
from  the  ophthalmic,  which  supply  the  ethmoidal  cells,  frontal  sinuses  and  roof 
of  the  nose;  the  spheno- palatine, 

frpm  the  internal  maxillary,  179.— Nerves  of  Septum  of  Nose.  Eight  Side, 
which  supplies  the  mucous  mem- 
brane covering  the  spongy  bone, 
the  meatuses,  and  septiun;  and  the 
alveolar  branch  of  the  internal 
maxillary,  which  supplies  the 
lining  membrane  of  the  antrum. 
The  ramifications  of  these  vessels 
form  a  close,  plextform  network, 
beneath  and  in  the  substance  of 
the  mucous  membrane. 

The  Veins  of  the  Nasal  FosstB 
form  a  close  network  beneath  the 
mucous  membrane.  They  pass, 
some  with  the  veins  accompany- 
ing the  spheno-palatiue  artery 
through  the  spheno-palatine  fora- 
men;   and    others,    through    the 

alveolar  branch,  join  the  facial  vein;  some  accompany  the  ethmoidal  arteries, 
and  terminate  in  the  ophthalmic  vein;  and  lastly,  a  few  communicate  with  the 
veins  in  the  interior  of  the  skull,  through  the  foramina  in  the  cribriform  plate  of 
the  ethmoid  bone. 

The  Nerves  are  the  olfactory,  the  nasal  branch  of  the  ophthalmic,  filaments 
from  the  anterior  dental  branch  of  the  superior  maxillary,  the  Vidian,  naso- 
palatine, descending  anterior  palatine,  and  spheno-palatine  branches  of  Meckel's 
ganglion. 

The  Olfactory,  the  special  nerve  of  the  sense  of  smell,  is  distributed  over  the 
upper  third  of  the  septum,  and  over  the  surface  of  the  superior  and  middle  spongy 
bones. 

The  Nasal  Branch  of  tht  Ophthalmic  distributes  filaments  to  the  upper  and 
anterior  part  of  the  septum,  and  outer  wall  of  the  nasal  fosste. 

Filaments  from  the  Anterior  Dental  Branch  of  the  Superior  Maxillary  supply 
the  inferior  meatus  and  inferior  turbinated  bone. 

The  Vidian  Nerve  supplies  the  upper  and  back  part  of  the  septum,  and  supe- 
rior spongy  bone:  and  the  upper  anterior  nasal  branches  from  the  spheno-palatine 
ganglion,  have  a  simitar  distribution. 

The  Naso-Palatine  Nerve  supplies  the  middle  of  the  septum. 

The  Larger,  or  Anterior  Palatine  Nerve,  supplies  the  middle  and  lower 
spongy  bones. 

TuE  Eye. 

The  eyeball  is  contained  in  the  cavity  of  the  orbit.  In  this  situation  it  is 
securely  protected  from  injury,  whilst  its  position  is  such  as  to  ensure  the  most 
extensive  range  of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  is 
capable  of  being  directed  to  any  part,  supplied  by  numerous  vessels  and  nerves, 
and  is  additionally  protected  in  front  by  several  appendages,  such  as  the  eyebrow, 
eyelids,  etc.  

The  eyeball  is  spherical  in  form,  having  the  segment  of  a  smaller  1 
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profntnmt  sphere  engnfied  apon  ila  aaUrnor  pwl.  It  b  frtm  Aw  <i  in  ■■iiIit>  ,  tkm 
the  anlero-pcMterior  diameter  of  the  ereball.  whirb  roeamree  aboat  •■  incfa.  exceeds 
the  traoitTeriie  diameter  bj  about  a  line.  The  gegmeni  of  the  larger  ffJMVc.  vbtcb 
forma  about  five-sixths  of  the  globe,  is  o[Mque,  and  formed  br  the  aelenMJe.  the 
tan'ie  of  protection  to  the  ejeball;  the  smaller  sphere,  which  foriBS  tike  rg^miag 
sixth,  is  transparent,  and  formed  by  the  eomem.  The  axes  of  the  erefcJla  are 
nearly  parallel,  and  do  not  correspond  to  the  axes  of  the  wbitK.  wiueh  are  directed 
ontwards.  The  optic  nerves  follow  the  direction  of  the  axes  of  the  ortiiu.  mad 
enter  the  eyeball  a  little  to  their  inner  or  na.<^  side.  The  eyeh«U  is  eoBpowd  at 
several  inventing  tunic.i,  and  of  flnid  and  solid  refracting  media,  oiled  kmrnomrs. 
The  tonics  are  three  in  number: 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Iris,  and  Ciliary  Procefc**. 

3.  BetinA. 

The  refracting  media,  or  htmionrs,  are  also  three : 

Aqaeoiu.  CryBtalline  (lens)  and  Capsule.  Yitreosi. 

The  sclerotic  and  cornea  form  the  most  external  tunic  of  the  eyeball;  tbe^  at« 
CHKCntially  fibrous  in  etmctare,  the  sclerotic  being  opaque  and  forming  the  poeterior 
five-sixtbs  of  the  globe,  the  cornea,  which  forms  the  remaining  sixth,  being 
transparent. 

The  Scltrotie  (<rk>atp<K,  hard)  rfig.280)  has  received  ils  name  bvm  its  extr«ne 
density  and  hardness;  it  is  a  firm  unyielding  fibrous  membrane,  serving  (o  nain- 

ito.— A  Vertical  Section  of  the  Eyeball  (Enlai^). 


tain  the  peculiar  form  of  the  globe.  It  is  much  thicker  behind  than  in  front. 
The  external  mr/aee  is  of  a  while  colour,  and  quite  smooth,  except  at  the  points 
where  the  Recti  and  Obliqui  muscles  are  inserted  into  it,  and  covered,  for  part  of 
its  extent,  by  the  coujunctivsl  membrane;  hence  the  whiteness  and  brilliancy  of 
the  front  of  the  eyeball.  Its  inner  surface  is  stained  of  a  brown  colour,  marked 
by  grooves,  in  which  are  lodged  the  ciliary  nerves,  and  connected  by  wi  exceed- 
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ingly  fine  cellular  tissue  (lamina  fusca)  with  the  outer  surface  of  the  choroid. 
Behind,  it  is  pierced  by  the  optic  nerve  a  little  to  its  inner  or  nasal  side,  and  is 
continuous  with  its  fibrous  sheath,  which  is  derived  from  the  dura  mater.  At 
the  point  where  the  optic  nerve  passes  through  the  sclerotic,  this  membrane  forms 
a  thin  cribriform  lamina  (the  lamina  cribrosa);  the  minute  orifices  in  this  part 
serve  for  the  transmission  of  the  nervous  filaments,  and  the  fibrous  septa  dividing 
them  from  one  another  are  continuous  with  the  membranous  processes  which 
separate  the  bundles  of  nerve-fibres.  One  of  these  openings,  larger  than  the  rest, 
occupies  the  centre  of  this  lamella;  it  is  called  the  poms  opticus,  and  transmits 
the  arteria  centralis  retinse  to  the  interior  of  the  eyeball.  Around  the  cribriform 
lamella  are  numerous  smaller  apertures  for  the  transmission  of  the  ciliary  vessels 
and  nerves.  In  front,  this  membrane  is  continuous  with  the  cornea  by  direct 
continuity  of  tissue;  but  the  opaque  sclerotic  overlaps  it  rather  more  on  the  outer 
than  upon  its  inner  surface. 

Structure.  The  sclerotic  is  formed  of  white  fibrous  tissue  intermixed  with  fine 
elastic  fibres,  and  fusiform  nucleated  celb.  These  are  aggregated  into  bundles, 
which  are  arranged  chiefly  in  a  longitudinal  direction.  It  yields  gelatin  on 
boiling.  Its  vessels  are  not  numerous,  the  capillaries  being  of  small  size,  uniting 
at  long  and  wide  intervals.     The  existence  of  nerves  in  it  is  doubtful. 

The  Cornea  is  the  projecting  transparent  part  of  the  external  tunic  of  the  eye- 
ball, and  forms  the  anterior  sixth  of  the  globe.  Its  form  is  not  quite  circular, 
being  a  little  broader  in  the  transverse  than  in  the  vertical  direction,  in  conse- 
quence of  the  sclerotic  overlapping  the  margin  above  and  below.  It  is  concavo- 
convex,  and  projects  forwards  from  the  sclerotic  in  the  same  manner  that  a  watch- 
glass  does  from  its  case.  Its  degree  of  curvature  varies  in  difierent  individuals, 
and  in  the  same  individual  at  difierent  periods  of  life,  being  more  prominent  in 
youth  than  in  advanced  life,  when  it  becomes  flattened.  This  difierence  in  the 
greater  or  smaller  convexity  of  the  cornea  influences  considerably  the  refractive 
power  of  the  eye,  and  is  the  chief  cause  of  the  long  or  short  sight  peculiar  to 
difierent  individuals.  It  is  of  uniform  thickness  throughout,  but  its  posterior  sur- 
face is  perfectly  circular  in  outline,  and  exceeds  the  anterior  surface  slightly  in 
extent,  from  the  latter  being  overlapped  by  the  sclerotic. 

Structure.  The  cornea  consists  of  ^Ye  layers:  namely,  of  a  thick  central  fibrous 
part,  the  cornea  proper;  in  front  of  this  is  the  anterior  elastic  lamina,  covered  by 
the  conjunctiva;  behind,  the  posterior  elastic  lamina,  covered  by  the  lining  mem- 
brane of  the  anterior  chamber  of  the  eyeball. 

The  proper  substance  of  the  cornea  is  fibrous  in  structure,  tough,  unyielding, 
perfectly  transparent,  and  continuous  with  the  sclerotic,  with  which  it  is  in  struc- 
ture identical.  The  anastomosing  fusiform  cells  of  which  it  is  composed  are 
arranged  in  superimposed  flattened  laminse,  at  least  sixty  in  number,  all  of  which 
have  the  same  direction,  the  contiguous  laminae  becoming  united  at  frequent 
intervals.  J£  the  relative  position  of  the  component  parts  of  this  tissue  is  in  any 
way  altered,  either  by  pressure  or  by  an  increase  of  its  natural  tension,  it  inune- 
diately  presents  an  opaque  milky  appearance.  The  interstices  between  the  laminae 
are  tubular,  and  usually  contain  a  small  amount  of  perfectly  clear  transparent 
fluid. 

The  anterior  and  posterior  elastic  lamims,  which  invest  the  proper  structure 
of  the  cornea  behind  and  in  front,  present  an  analogous  structure.  They  consist 
of  a  hard,  elastic,  and  perfectly  transparent  homogeneous  membrane,  of  extreme 
thinness,  which  is  not  rendered  opaque  by  either  water,  alcohol,  or  acids.  This 
membrane  is  intimately  connected  by  means  of  a  fine  cellular  web  to  the  proper 
substance  of  the  cornea  both  in  front  and  behind.  Its  most  remarkable  property 
is  its  extreme  elasticity,  and  the  tendency  which  it  presents  to  curl  up,  or  roll 
upon  itself,  with  the  attached  surface  innermost,  when  separated  from  the  proper 
substance  of  the  cornea.  Its  use  appears  to  be  (as  suggested  by  Dr.  Jacob), 
*  to  preserve  the  requisite  permanent  correct  curvature  of  the  flaccid  cornea 
proper.' 
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The  conjunctival  epithelium,  wliich  covers  the  front  of  the  «at«ri<n:  elastic 
lamina,  consists  of  two  or  three  layers  of  transparent  nucleated  cells,  the  deepest 
being  of  ui  oblong  form  and  placed  perpendicular  to  the  surface,  the  superficial 
ones  more  flattened. 

The  epithelial  lining  of  the  aqueous  chamber  covers  the  posterior  surface  of  the 
posterior  elastic  lamina.  It  consists  of  a  single  layer  of  polygonal  transparent 
nucleated  cells,  similar  to  those  found  lining  other  serous  cavities. 

Arteriet  and  Neroet.  The  cornea  is  a  non-vascular  structure,  the  capillajy 
vessels  terminating  in  loops  at  its  circumference.  Lymphatic  vessels  have  not 
as  yet  been  demonstrated  in  it.  The  nerves  are  numerous,  twenty  or  thirty  in 
nnmber:  tbey  are  derived  from  the  ciliary  nerves,  and  enter  the  laminated  sub- 
stance of  the  cornea.     They  ramify  throughout  its  substance  in  a  delicate   net- 

Dife<Aion.  In  order  to  separate  the  sclerotic  and  cornea,  ho  as  to  expose  the  second 
tunic,  the  eyeball  should  be  immersed  in  water  contained  in  a  small  vessel.  A  fold  of 
the  sclerotic  near  its  anterior  part  being  then  pinched  up,  an  operation  not  easily  per- 
formed from  the  extreme  tension  of  the  membrane,  it  should  be  divided  with  a  pair 
of  fatunt-pointed  scissors.  As  soon  as  the  choroid  is  exposed,  the  end  of  a  blow>pipe 
should  be  introduced  into  the  ori&ce,  and  a  stream  of  air  forced  into  it,  so  as  ta  seps- 
rato  the  slight  cellular  connection  between  the  sclerotic  and  i^oroid.  The  sclerotic 
should  now  DC  divided  around  its  entire  circumference,  and  may  be  removed  io  separata 

ErtiouB.  The  front  segment  being  now  drawn  forwards,  the  handle  of  the  scalpel  should 
pressed  gently  against  it  at  its  connection  with  the  iris,  and  tbeae  being  sepftnitod, 
a  quantity  of  perfectly  transparent  fluid  will  escape;  this  is  the  aqueous  humour.  In 
the  course  of  this  disaectioo,  the  ciliary  nerves  may  be  seen  lying  in  ths  loose  cellular 
tissue  between  the  choroid  and  aderotic,  or  contained  in  delicate  grooves  on  the  inner 
surfiue  of  the  latter  membrane. 


aSi.— The  Choroid  and  Iris  (enkrged). 


Second  Tunic.  This  is  form 
ce><HeB  in  front;  and  by  the  C 
junction  of  the  sclerotic  and  co 

The  choroid  is  the  vascular  i 
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posterior  five-flixtlie  of  the  globe,  and  extending  as  far  forwards  as  the  cornea; 
the  ciliary  processes  being  appendages  of  the  choroid  developed  from  its  inner 
surface  in  front.  The  iris  is  the  circular- shaped  muscular  septum,  which  hongs 
vertically  behind  the  cornea,  presenting  in  its  centre  a  large  circular  aperture, 
the  pupil.  The  ciliary  ligament  and  Ciliary  rausclc  form  the  white  ring  observed 
at  Che  point  where  the  choroid  and  iris  join  with  each  other,  and  with  the  sclerotic 

The  Choroid  is  an  extremely  thin  membrane,  highly  rascular,  of  a  dark  brown, 
or  chocolate  colour,  nhicb  invests  the  posterior  five-sixths  of  the  central  part  of 
the  globe.  It  is  pierced  behind  by  the  optic  nerve,  and  terminates  in  front  at  the 
ciliary  ligament,  where  it  bends  inwards,  and  forms  on  its  inner  surface  a  series 
of  folds,  or  plaittngs,  the  ciliary  processes.  It  is  thicker  behind  than  in  front. 
Externally,  it  is  connected  by  a  fine  cellular  web  {membrana  fu$ea)  with  the  inner 
surface  of  the  sclerotic.  Its  inner  surface  is  smooth,  and  lies  in  contact  with  the 
the  retina.      The  choroid  is  composed  of  three  layers,   external,  middle,  and 

181.— The  Veins  of  the  Choroid  (enlarged). 


The  external  layer  consists  of  the  larger  branches  ot  the  short  ciliary  arteries, 
which  run  forwards  between  the  veins  before  they  bend  downwards  to  terminate 
on  the  inner  surface.  This  coat  consists,  however,  principally  of  veins,  which 
are  disposed  in  curves,  hence  their  name,  vena  vortieota.  They  converge  to  four 
or  five  equidistant  trunks,  which  pierce  the  sclerotic  midway  between  the  margin 
oT  the  cornea  and  the  entrance  of  the  optic  nerve.  Interspersed  between  the 
vessels,  are  lodged  dark  star-shaped  pigment  cells,  the  fibrous  offsets  from  which, 
communicating  with  similar  branchings  from  neighbouring  cells,  form  a  delicate 
network,  which,  towards  the  inner  surface  of  the  choroid,  loses  its  pigmentary 
character. 

The  middle  layer  consists  of  an  exceedingly  fine  capillary  plexus,  formed  by  the 
short  ciliary  vessels,  and  is  known  as  the  tunica  Suytchiana.  The  network  is 
exceedingly  close,  and  finer  at  the  hinder  part  of  the  choroid  than  in  front.  About 
half  an  inch  behind  the  cornea,  its  meabcs  become  larger,  uid  are  continuous 
with  those  of  tbe  ciliary  processes. 

The  internal,  or  pigmentary  layer,  is  an  exceedingly  delicate  membrane, 
consisting  of  a  single  layer  of  hexagonal,  nucleated  cells,  loaded  with  pigment 
granules,  and  applied  to  each  other  so  as  to  resemble  a  tesselated  pavement.  Each 
cell  contains  a  nucleui^  wul  U  lBUi^^l^fl|ins  of  pigment,  which  are  in  greater 
abundance  at  the  ai>«mAMaflfl^^^^^B|^^ftBr£Bct  albinos  this  epithelium 
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contains  no  pigment,  and  none  is  present  in  die  Btar-shaped  cells  fonad  in  ihe 
other  layers  of  the  choroid. 

The  ciliary  processes  should  be  nert  aiamtned  :  they  may  be  exposed,  either  by  detsdt- 
ing  the  iris  from  iU  connection  with  the  ctliaiy  ligament,  or  by  miikiDg  a  trwisrene 
section  of  the  globe,  and  eiamioing  them  from  behind. 

iS]. — The  Arteri^  of  the  Choroid  and  Iris. 
The  Sclerotic  has  been  mostly  removed.    (Enlarged) 


The  Ciliaiy  processes  are  formed  by  the  plaiting  or  folding  inwards  of  the 
middle  and  internal  layers  of  the  choroid,  at  its  anterior  margin,  and  are  received 
between  corresponding  foldings  of"  the  suspensory  ligament  of  the  lens,  thua 
establishing  a  communication  between  the  choroid  and  inner  tunic  of  the  eye. 
They  are  arranged  in  a  circle,  behind  the  iris,  around  the  margin  of  the  lens. 
They  vary  between  sixty  and  eighty  in  number,  lie  side  by  side,  and  may  be 
divided  into  large  and  small;  the  latter,  consisting  of  about  one-third  of  the  entire 
number,  are  situat^'d  in  the  spaces  between  the  former,  but  without  regular  alter- 
nation. The  larger  processes  are  each  about  one-tentb  of  an  inch  in  length, 
and  hemispherical  in  shape,  their  periphery  being  attached  to  the  ciliary  ligament, 
and  continuous  with  the  middle  and  inner  layers  of  the  choroid:  the  opposite 
margin  is  free,  and  rests  upon  the  circumference  of  the  lens.  Their  anterior  sur- 
face is  turned  towards  the  back  of  the  iris,  with  the  circumference  of  which  it  is 
continuous.  The  posterior  surface  is  closely  connected  with  the  suspensory 
ligament  of  the  lens. 

Structure.  The  ciliary  processes  are  similar  in  structure  to  the  choroid:  the 
vessels  are  larger,  having  chiefly  a  longitudinal  direction.  Externally  they  are 
covered  with  several  layers  of  pigment  cells;  the  component  cells  are  small, 
rounded,  and  full  of  pigment  granules. 

The  Irit  {irtt,  a  rainbow,)  has  received  its  name  from  the  varied  colour  it  pre- 
sents in  different  individuals.  It  is  a  thin,  circular- shaped,  contractile  curtun, 
suspended  in  the  aqueous  humour  behind  the  cornea,  and  in  front  of  the  lens, 
being  perforated  at  the  nasal  side  of  its  centre  by  a  circular  aperture  for  the 
transmission  of  the  light,  the  pupil.  By  its  circumference  it  is  intimately 
connected  with  the  choroid ;  externally  t»  this  is  the  ciliary  ligament,  by 
which  it  is  connected  to  the  sclerotic  and  cornea;  its  inner  edge  forms  the 
margin  of  the  pupil;  its  surfaces  are  flattened,  and  look  forwards  and  backwards, 
the  anterior  surface  towards  the  cornea,  the  posterior  towards  the  ciliary  processes 
and  lens.  The  anterior  surface  is  variously  coloured  in  different  individuals,  and 
marked  by  lines  which  converge  towards  the  pupil.     The  posterior  surface  is  of  a 
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deep  purple  tint,  from  being  covered  by  dark  pigment;  it  is  hence  named  tireo, 
from  its  resemblance  in  colour  to  a  ripe  grape. 

Structure,  The  iris  is  composed  of  a  fibrous  stroma,  muscular  fibres,  and  pig- 
ment cells. 

The  fibrous  stroma  consists  of  fine,  delicate  bundles  of  fibrous  tissue,  which 
have  a  circular  direction  at  the  circumference:  but  the  chief  mass  radiate  towards 
the  pupil.  They  form,  by  their  interlacement,  a  delicate  mesh,  in  which  the  pig- 
ment cells,  vessels,  and  nerves,  are  contained. 

The  muscular  fibre  is  involuntary,  and  consists  of  circular  and  radiating 
fibres.  The  circular  fibres  (sphincter  of  the  pupil),  surround  the  margin  of  the 
pupil  on  the  posterior  surface  of  the  iris,  like  a  sphincter,  forming  a  narrow  band, 
about  one- thirtieth  of  an  inch  in  width;  those  near  the  free  margin  being  closely 
aggregated;  those  more  external  are  separated  somewhat,  and  form  less  com- 
plete circles.  The  radiating  fibres  (dilator  of  the  pupil),  converge  from  the 
circumference  towards  the  centre,  and  blend  with  the  circular  fibres  near  the 
margin  of  the  pupil.  The  circular  fibres  contract  the  pupil,  the  radiating  fibres 
dilate  it. 

The  pigment  cells  are  found  in  the  stroma  of  the  iris,  and  also  a«  a  distinct  layer 
on  its  anterior  and  posterior  surfaces.  In  the  stroma,  the  cells  are  ramified,  and 
contain  yellow  or  brown  pigment,  according  to  the  colour  of  the  eye.  On  the 
front  of  the  iris,  there  is  a  single  layer  of  oral  or  rounded  cells,  with  branching 
offsets.  On  the  back  of  the  iris,  there  are  several  layers  of  small,  round  cells, 
filled  with  dark  pigment.  This  layer  is  continuous  with  the  pigmentary  covering 
of  the  ciliary  processes. 

The  arteries  of  the  iris  are  derived  from  the  long  and  anterior  ciliary,  and 
from  the  vessels  of  the  ciliary  processes. 

Membrana  Pupillaris,  In  the  foetus,  the  pupil  is  closed  by  a  delicate,  trans- 
parent vascular  membrane,  the  membrana  pupillaris,  which  divides  the  space  in 
which  the  iris  is  suspended  into  two  distinct  chambers.  This  membrane  contains 
numerous  minute  vessels,  continued  from  the  margin  of  the  iris  to  those  on  the 
front  part  of  the  capsule  of  the  lens.  These  vessels  have  a  looped  arrangement, 
converging  towards  each  other  without  anastomosing.  Between  the  seventh  and 
eighth  month,  this  membrime  commences  to  disappear,  by  its  gradual  absorption 
from  the  centre  towards  the  circumference,  and,  at  birth,  only  a  few  fragments 
remain.     Sometimes  it  remains  permanent,  and  produces  blindness. 

The  Ciliary  Ligament  is  a  narrow  ring  of  circular  fibres,  about  one-fortieth  of 
an  inch  thick,  and  of  a  whitish  colour,  which  serves  to  connect  the  external  and 
middle  tunics  of  the  eye.  It  is  placed  around  the  circumference  of  the  iris,  at 
its  point  of  connection  with  the  external  layer  of  the  choroid,  the  cornea,  and 
sclerotic.  Its  component  fibres  are  delicate,  and  resemble  those  of  elastic  tissue. 
At  its  point  of  connection  with  the  sclerotic,  a  minute  canal  is  situated  between 
the  two,  called  the  sinus  circularis  iridis. 

The  Ciliary  Muscle  (Bowman)  consists  of  unstriped  fibres:  it  forms  a  greyish, 
semitransparent,  circular  band,  about  one-eighth  of  an  inch  broad,  on  the  outer 
surface  of  the  fore  part  of  the  choroid.  It  is  thickest  in  front,  and  gradually 
becomes  thinner  behind.  Its  fibres  are  soft,  of  a  yellowish-white  colour,  longitu- 
dinal in  direction,  and  arise  at  the  point  of  junction  of  the  cornea  and  sclerotic. 
Passing  backwards,  they  are  attached  to  the  choroid,  in  front  of  the  retina,  and 
correspond  by  their  inner  surface  to  the  plicated  part  of  the  former  membrane. 
Mr.  Bowman  supposes  that  this  muscle  is  so  placed  as  to  advance  the  lens,  by 
exercising  compression  on  the  vitreous  body,  and  by  drawing  the  ciliary  processes 
towards  the  line  of  junction  of  the  sclerotic  and  cornea,  and  by  this  means  to 
adjust  the  eye  to  the  vision  of  near  objects. 

The  Retina  may  be  easily  exposed  by  carefully  removing  the  choroid  from  its 
external  surface.  The  retina  is  the  delicate  nerrooa  OBflsafanuie,  upon  the  surface 
of  which  the  images  of  external  objects  an  lM|ltfhftrita|flrter  surface  is  in 
contact  with   the  pigmentary  layer  of  tho  jlfl^^^^^^^B|M|AMse  with  the 
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ritreouB  body.  Behind,  it  is  continuous  with  the  optic  nerve ;  and  in  froot 
extends  nearly  as  far  Ibrwards  oa  the  ciliary  ligament,  where  it  terminates  l>y  ■ 
j^ged  margin,  the  ora  terrata.  It  is  soft,  transparent,  of  a  pinkisb-grey  colour 
in  the  fresh  state,  and  gradually  diminishes  in  thickness  from  behind  forward?, 

1 8  4- —The  Artoria  Centralis  Eetinie,  Yellow  Spot,  &o, 
the  Anterior  half  of  the  Eyeball  being  removed.    (Enlarged). 


In  the  centre  of  the  posterior  part  of  the  globe,  the  retina  preaenta  a  yellow  spot, 
limbug  luteus  {Soemmering),  of  a  circular  form,  and  having  a  central  depression, 
fovea  centralis.  The  retina  in  tliis  situation  is  exceedingly  thin;  so  much  so, 
that  the  dark  colour  of  the  choroid  is  distinctly  seen  through  it;  bo  that  it  pre- 
aents  more  the  appearance  of  a  foramen,  and  hence  the  name  'foramen  of  Soemme- 
ring' at  first  given  to  it.  It  exists  only  in  man,  the  quadrumana,  and  some 
saurian  reptiles.  About  3^  of  an  inch  to  the  inner  side  of  the  yellow  spot,  is  the 
entrance  of  the  optic  nerve;  and  the  arteria  centralis  retinte  piercing  its  centre. 
Structure.  The  retina  is  composed  of  three  layers,  together  with  blood-vessels. 

External  or  columnar  layer  (Jacob's  membrane). 
Middle  or  granular  layer. 
Internal  or  nervous  layer. 

The  blood-vessels  do  not  form  a  distinct  layorj  they  ramify  in  the  substance  of 
the  internal  layer. 

The  External,  or  Jacob's  Membrane,  is  exceedingly  thin,  and  can  be  detached 
from  the  external  surface  of  the  retina  by  the  handle  of  the  scalpel,  in  the  form  ot 
a  flocculent  film.  It  is  thicker  behind  than  in  front,  and  consists  of  rod-tike 
bodies  of  two  kinds:  I.  Columnar  rods,  solid,  nearly  of  uniform  size,  and  arranged 
perpendicular  to  the  surface.  2.  Bulbous  particles,  or  cones,  which  are  inter- 
spersed at  regular  intervals  among  the  former;  these  are  conical  or  flask-shaped, 
their  brood  ends  resting  upon  the  granular  layer,  the  narrow  pointed  extremity 
being  turned  towards  the  choroid;  they  are  not  solid,  like  the  columnar  rodt,  hut 
consist  of  an  external  membrano  with  fluid  contents.  By  their  deep  ends,  both 
kinds  are  joined  to  the  fibres  of  Miillcr. 

The  Middle,  or  Granular  Layer,  forms  about  one-third  of  the  entire  thicknees 
of  the  retina.  It  consists  of  two  taminoe  of  rounded  or  oval  nuclear  particles, 
separated  from  each  other  by  an  intermediate  layer,  which  is  transparent,  finely 
fibrillated,  and  contains  no  blood-vessels.  The  outermost  layer  is  the  thickest, 
and  its  constituent  particles  are  globular.     The  innermost  layer  is  the  thionesl; 
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its  component  particles  are  flattened,  looking  like  pieces  of  money  seen  edgeways; 
hence  it  has  been  called  by  Bowman,  the  nummular  layer. 

The  Internal^  or  Nervous  Layer^  consists  of  nerve-fibres  and  nerve-cells.  The 
expansion  of  the  optic  nerve  forms  a  thin,  semi-transparent,  fibrous  membrane, 
thicker  behind  than  in  front.  It  is  composed  of  nerve-fibi*es  collected  into  bun- 
dles, which  communicate,  forming  a  delicate  net,  with  flattened  elongated  meshes. 
The  nerve-fibres  which  form  this  layer,  differ  from  the  fibres  of  the  optic  nerve  in 
this  respect:  they  lose  their  dark  outline,  and  their  tendency  to  become  varicose; 
and  consist  only  of  the  central  part,  or  axis,  of  the  nerve  tubes.  The  mode  of 
termination  of  the  nerve-fibres  is  unknown.  Recent  observers  have  stated,  that 
some  of  the  nerve  fibres  are  continuous  with  the  caudate  prolongations  of  the 
nerve-cells  external  to  the  fibrous  layer.  The  nerve-cells  are  placed  on  the  outer 
^ide  of  the  fibrous  layer;  they  are  round  or  pear-shaped  transparent  cells,  nu- 
cleated, with  granular  contents,  furnished  with  caudate  prolongations,  some  of 
which  join  the  fibres  of  the  optic  nerve,  whilst  others  are  directed  externally 
towards  the  granular  layer. 

An  extremely  thin  and  delicate  structureless  membrane  lines  the  inner  surface 
of  the  retina,  and  separates  it  from  the  vitreous  body;  it  is  called  the  membrana 
limitans. 

The  Radiating  Fibres  of  the  retina,  described  by  Heinrich  M tiller,  consist  of 
extremely  fine  fibriUated  threads,  which  are  connected  externally  with  each  of  the 
rods  of  the  columnar  layer,  of  which  they  appear  to  be  direct  continuations;  and, 
passing  through  the  entire  substance  of  the  retina,  are  united  to  the  outer  surface 
of  the  membrana  limitans.  In  their  course  through  the  retina,  they  become  con- 
nected with  the  nuclear  particles  of  the  granular  layer,  and  give  ofi*  branching 
processes  opposite  its  innermost  lamina;  as  they  approach  the  fibrous  expansion 
of  the  optic  nerve,  they  are  collected  into  bundles,  which  pass  through  the  areolsa 
between  its  fibres,  and  are  finally  attached  to  the  inner  surface  of  the  membrana 
limitans,  where  each  fibre  terminates  in  a  triangular  enlargement. 

The  Arteria  Centralis  Retinte  and  its  accompanying  vein  pierce  the  optic 
nerve,  and  enter  the  globe  of  the  eye  through  the  poms  opticus.  It  immediately 
divides  into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  mem- 
brane and  the  nervous  layer;  but  they  soon  enter  the  latter  membrane,  and  form 
a  close  capillary  network  in  its  substance.  At  the  ora  serrata  they  terminate  in 
a  single  vessel,  which  bounds  the  terminal  margin  of  the  retina. 

The  structure  of  the  retina  at  the  yellow  spot,  presents  some  modifications. 
Jacob's  membrane  is  thinner,  and  of  its  constituents  only  the  cones  are  present; 
but  they  are  small,  and  more  closely  aggregated  than  in  any  other  part.  The 
granular  layer  is  absent  over  the  fovea  centralis.  Of  the  two  elements  of  the 
nervous  layer,  the  nerve-fibres  extend  only  to  the  circumference  of  the  spot;  but 
the  nerve-cells  cover  its  entire  surface.  The  radiating  fibres  are  found  at  the 
circumference,  and  here  only  extend  to  the  inner  strata  of  the  granular  layer. 
Of  the  capillary  vessels,  the  larger  branches  pass  around  the  spot;  but  the  smaller 
capillaries  meander  through  it.  The  colour  of  the  spot  appears  to  imbue  all  the 
layers  except  Jacob's  membrane;  it  is  of  a  rich  yellow,  deepest  towards  the 
centre,  and  does  not  appear  to  consist  of  pigment-cells,  but  resembles  more  a 
staining  of  the  constituent  parts. 

Humours  of  the  Eye. 

The  Aqueous  Humour  completely  fills  the  anterior  and  posterior  chambers  of 
the  eyeball.  It  is  small  in  quantity  (scarcely  exceeding,  according  to  Petit,  four 
or  five  grains  in  weight),  has  an  alkaline  reaction,  in  composition  is  little  more 
than  water,  less  than  one-fiftieth  of  its  weight  being  solid  matter,  chiefly  chloride 
of  sodium. 

The  anterior  chamber  is  the  space  bounded  te.^J||||^||f|^i0iii6a;  behind,  by 
the  front  of  the  iris  and  ciliary  ligament. 

o  o 
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The  posterior  chamber^  smaller  than  the  anterior,  is  bounded  in  front  by  the 
iris;  behind,  bj  the  capsule  of  the  lens  and  its  suspensory  ligament,  and  ^e 
ciliary  processes. 

In  the  adult,  these  two  chambers  communicate  through  the  pupil;  but  in  the 
foetus  before  the  seventh  month,  when  the  pupil  is  closed  by  the  membrana  papil- 
laris, the  two  chambers  are  quite  separate. 

It  has  been  generally  supposed  that  the  two  chambers  are  lined  by  a  distmct 
membrane,  the  secreting  membrane  of  the  aqueous  humour,  analogous  in  stmc- 
ture  to  that  of  a  serous  sac.  Only  an  epithelial  covering  can,  however,  be  found 
on  the  posterior  surface  of  the  cornea.  That  the  two  chambers  do,  however, 
secrete  this  f  uid  separately,  is  shown  from  its  being  found  in  both  spaces  before 
the  removal  of  the  membrana  pupillaris.  It  is  probable  that  the  parts  concerned 
in  the  secretion  of  the  fluid,  are  the  posterior  surface  of  the  cornea,  both  surfaces 
of  the  iris,  and  the  ciliary  processes. 

Vitreous  Body. 

The  Vitreous  Body  forms  about  four-fifths  of  the  entire  globe.     It  fills  the 
concavity  of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens  and 
its   ouppule.     It  is  perfectly  transparent,  of  the  consistence  of  thin  jelly,   and 
consists  of  an  albuminous  fluid  enclosed  in   a  delicate,   transparent  membrane, 
the  hyaloid.     This  membrane  invests  the  outer  surface  of  the  vitreous  body;  it 
is  intimately  connected  in  front  with  the  suspensory  ligament  of  the  lens;  and  is 
continued  into  the  back  part  of  the  capsule  of  the  lens.     It  has  been  supposed,  by 
Hannover,   that   from  its  inner   surface  numerous   thin  lamellae  are  prolonged 
inwards  in  a  radiating  manner,  forming  spaces  in  which  the  fluid  is  contained. 
In  the  adult,  these  lamellae  cannot  be  detected  even  after  careful  microscopic  ex- 
amination ;  but  in  the  fojtus  a  peculiar  fibrous  texture  pervades  the  mass,  the  fibres 
joining  at  numerous  points,  presenting  minute  nuclear  granules  at  their  point  of 
junction.     The  fluid  from  the   vitreous  body  resembles  nearly  pure  water ;    it 
contains,  however,  some  salts,  and  a  little  albumen. 

In  the  fcetus,  the  centre  of  the  vitreous  humour  presents  a  tubular  canal, 
through  which  a  minute  artery  passes  along  the  vitreous  body  to  the  capsule  of 
the  lens.  In  the  adult,  no  vessels  penetrate  its  substance;  so  that  its  nutntion 
must  be  carried  on  by  the  vessels  of  the  retina  and  ciliary  processes,  situated  upon 
its  exterior* 

Crystalline  Lens  and  its  Capsule. 

The  Crystalline  Lens,  enclosed  in  its  Capsule,  is  situated  immediately  behind 
the  pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlap  its  margin. 

The  Capsule  of  the  Lens  is  a  transparent,  highly  elastic,  and  brittle  membrane, 
which  closely  surrounds  the  lens.  It  rests,  behind,  in  a  depression  in  front  of 
the  vitreous  body:  in  front,  it  forms  part  of  the  posterior  chamber  of  the  eye; 
and  it  is  retained  in  its  position  chiefly  by  the  suspensory  ligament  of  the  lens. 
ThQ  capsule  is  much  thicker  in  front  than  behind,  structureless  in  texture;  and 
when  ruptured,  the  edges  roll  up  with  the  outer  surface  innermost,  like  the  elastic 
laminae  of  the  cornea.  The  lens  is  connected  to  the  inner  surface  of  the  capsule 
by  a  single  layer  of  transparent,  polygonal,  nucleated  cells.  These,  after  death, 
absorb  moisture  from  the  fluids  of  the  eye;  and,  breaking  down,  form  the  liquor 
Morgagni, 

In  the  fatus,  a  small  branch  froxa  the  arteria  centralis  retinae  runs  forwards,  a? 
already  mentioned,  through  the  vitreous  humour  to  the  posterior  part  of  the  cap- 
sule of  the  lens,  where  its  branches  radiate  and  form  a  plexiform  network,  which 
covers  its  surface,  and  are  continuous  around  the  margin  of  the  capsule,  with  the 
vessels  of  the  pupillary  membrane,  and  with  those  of  the  iris.  In  the  adult,  no 
vessels  enter  its  substance. 

The  Lens  is  a  transparent,  double  convex  body,  the  convexity  being  greater  on 
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the  posterior,  than  on  the  anterior,  surface.     It  measurea  about  a  third  of  an  inch 

in  the  tranSTerse  diameter,  and  about  one-fourth  in  the  antero-poeterior.     It  con- 

eista  of  concentric  layers,  of  which  the  external, 

in  the  fresh  state,  are  soft  and  easily  detached;  185.— The  Crystalline  Lens, 

those  beneath  are  firmer,  the  central  ones  form-  ''"^^E^Ift^pd^j''"'^ 

ing  a  hardened  nucleus.     These  laminie  are  best 

demonstrated  by  boiling,  or  immersion  in  alcohol. 

The  same  re-agents  demonstrate  that  the  lens 

consists  of  three  triangular  segments,  the  sharp 

edges  of  which  are  directed  tewarda  the  centre, 

the  bases  towards  the  circumference.     The  la- 

minte  consist  of  minute  parallel  fibres,  which  are 

united  te  each  other  by  means  of  wavy  margins, 

the  convexities  upon  one  fibre  fitting  accurately 

into  the  concavities  of  the  a^oining  fibre. 

The  changes  produced  in  the  tens  by  age,  are 
the  folio wmg: 

In  the  fatut,  its  form  is  nearly  spherical,  its  colour  of  a  slightly  reddish  tint, 
not  perfectly  transparent,  and  so  soft  as  te  readily  break  down  on  the  slightest 
preeaore. 

In  the  adult,  the  posterior  surface  is  more  convex  than  the  anterior,  it  is 
colourless,  transparent,  and  firm  in  texture. 

In  old  age,  it  becomes  flattened  on  both  surfaces,  slightly  opaque,  of  an  amber 
tint,  and  increases  in  density. 

The  suspensory  ligament  of  the  lens  is  a  thin,  transparent  membranous  struc- 
ture, placed  between  the  vitreous  body  and  the  ciliary  processes  of  tlie  choroid: 
it  connects  the  anterior  margin  of  the  retina  with  the  anterior  surface  of  the  lens, 
near  its  circumference.  It  assists  in  retwning  the  lens  in  its  position.  Its  outer 
surface  presents  a  number  of  folds  or  plaitings,  in  which  the  corresponding  folds 
of  the  ciliary  processes  are  received.  These  plaitings  are  arranged  round  the 
lena  in  a  radiating  form,  and  are  stained  by  the  pigment  of  the  ciliary  processes. 
The  snspensory  ligament  conaiate  of  two  layers,  which  commence  beliind,  at  the 
ora  serrata.  The  external,  a  tough,  milky,  granular  membrane,  covers  the  inner 
surface  of  the  ciliary  processes,  and  extends  as  far  forwarda  as  their  ante- 
rior free  extremitiea.  The  inner  layer,  an  elaatic  transparent^  fibro-membranous 
structure,  extends  as  far  forwards  aa  the  anterior  surface  of  the  capsule  of  the 
lens,  near  its  circumference.  That  portion  of  this  membrane  which  intervenes 
between  the  ciliary  processes  and  the  capsule  of  the  lens,  forms  part  of  the  boun- 
dary of  the  posterior  chamber  of  the  eye.  The  posterior  surface  of  this  layer  is 
turned  towards  the  hyaloid  membrane,  being  separated  from  it  at  the  circum- 
ference of  the  lena  by  a  space  called  the  canal  of  Petit. 

The  cajtal  of  Petit  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  in  front 
by  the  suspensory  ligament;  behind,  by  the  hyaloid  membrane,  ite  base  being 
formed  by  the  capsule  of  the  lens.  When  inflated  with  air,  it  is  sacculated  at 
intervals,  owing  to  iha  foldings  on  its  anterior  surface. 

The  vesselt  of  the  globe  of  the  eye  are  the  short,  long,  and  anterior  ciliary 
arteries,  and  the  arteria  centralis  retina. 

The  Short  Ciliary  Arteries  pierce  the  back  part  of  the  sclerotic,  around  the 
entrance  of  the  optic  nerve,  and  divide  into  branches  which  run  parallel  with  the 
axis  of  the  eyeball:  they  are  distributed  to  the  middle  layer  of  the  choroid,  and 
ciliary  processes. 

The  Long  Ciliary  Arteries,  two  in  number,  pierce  the  Itack  part  of  the 
sclerotic,  and  run  forward,  between  this  membrane  and  the  choroid,  to  the  Ciliary 
muscle,  where  they  each  divide  into  an  upper  and  lower  branch;  these  anaatemose, 
and  form  a  vascular  circle  around  the  outer  circumference  of  the  iris:  from  this 
circle  branches  are  given  off  which  unite,  near  the  margin  of  the  pupil,  in  a 
001 
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smaller  vascular  circle.  These  branches,  in  their  coarse,  supply  the  muBCulsr 
structure. 

Tiie  Anterior  Ciliary  Arteries,  five  or  aix  in  number,  are  branches  of  the 
muBcular  and  lachiymal  branches  of  the  ophthalmic.  They  pierce  the  eyeball,  at 
the  anterior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  come*, 
and  are  distributed  to  the  ciliary  processes,  some  branches  joining  the  greater 
vascular  circle  of  the  iris. 

The  Arteria  Centrali*  Retina  has  been  already  de«tcribed. 

The  Veins,  usually  four  in  number,  are  formed  mainly  by  branches  from  the 
surface  of  the  choroid.  They  perforate  the  sclerotic,  midway  between  the  oomea 
and  the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

The  Nerres  of  the  Eyeball,  are  the  optic,  the  long  ciliary  nerves  from  the  nasal 
branch  of  the  ophthalmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

Appendages  op  the  Ere. 

The  appendages  of  the  eye  (tutamina  octili),  include  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachrymal  apparatus,  viz.,  the  lachrymal  gland,  the 
lachrymal  sac,  and  the  nasal  duct. 

The  EyebrowM  (tupereilia)  are  two  arched  eminences  of  integument,  which 
surmount  the  upper  circumference  of  the  orbit  on  each  side,  and  support  nunterous 
short,  thick  hairs,  directed  obliquely  on  the  surface.  In  structure,  they  consist  of 
thickened  integument,  connected  beneath  with  the  Orbicularis  palpebrarum,  Cor- 
rugator  supercilii,  and  Oecipito-fron talis  muscles.  These  muscles  serve,  by  their 
action  on  this  part,  to  control  to  a  certain  extent  the  amount  of  light  admitted 
into  the  eye. 

The  Eyelids  (palpebra)  are  two  thin,  moveable  folds,  placed  in  front  of  the 
eye,  protecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger, 
the  more  moveable  of  the  two,  and  supplied  by  a  separate  elevator  muscle,  the 
Levator  palpebra  tuperioris.  When  the  eyelids  are  opened,  an  elliptical  space 
{fistura  palpebrarum),  is  left  between  their  margins,  the  angles  of  which  corre- 
spond to  the  junction  of  the  upper  and  lower  lids,  and  are  called  eantki. 

The  outer  canikus  ia  more  acute  than  the  inner,  and  the  lids  here  lie  in  close 
contact  with  the  globe:  but  the  inner  eanlius  is  prolonged  for  a  short  distance 
inwards,  towards  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space, 
the  lacHt  lachrymalis.  At  the  commencement  of  the  lacus  lachrymalis,  on  the 
margin  of  each  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla,  or 
tubercle,  the  apex  of  which  is  pierced  by  a  small  orifice,  the  punetum  lachrymaU, 
the  commencement  of  the  lachrymal  canal. 

Structure  of  the  Eyelidt.  The  eyelids  are  composed  of  the  following  stmctures, 
taken  in  their  order  from  without  inwards: 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage, 
SbniuB  membrane,  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in 
addition,  the  aponeurosis  of  the  Levator  palpebrie. 

The  Integument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lid* 
with  the  conjunctiva. 

The  SubcutaneoHS  Areolar  Tissue  is  verv  lax  and  delicate,  seldom  contaioa 


APPENDAGES  OF  THE  EYE.  St>5 

The  fret,  or  ciliary  margin  of  the  cartilages  ia  thick,  and  preeentB  a  perfectly 
straight  edge.  The  attached,  or  orbital  margin,  ia  connected  to  the  circum- 
ference of  the  orbit  by  the  fibrous  membrane  of  the  lids.  The  outer  angle  of  each 
cartilage  is  attached  to  the  malar  bone,  by  the  external  palpebral  or  tarsal  liga- 
ment. The  inner  aogles  of  the  two  cartilages  terminate  at  tlie  commencement 
of  the  lacns  lachrymalis,  being  fixed  to  the  margins  of  the  orbit  by  the  tendo 
oculi. 

The  FibrtntM  Membrane  of  the  Lids,  or  tarsal  ligament,  is  a  layer  of  fibrous 
membrane,  beneath  the  Orbicularis,  attached,  externally,  to  the  margin  of  the 
orbit,  and  internally  to  the  orbital  margin  of  the  lids.  It  is  thick  and  dense  at 
the  outer  part  of  the  orbit,  but  becomes  thinner  as  it  approaches  the  cartilages. 
This  membrane  serves  to  support  the  eyelids,  and  retains  the  tarsal  cartilages  in 
their  position. 

The  Meibomian  Glands  (fig.286)  are  situated  upon  the  inner  surface  of  the 
eyelids,  between  the  tarsal  cartilages  and  conjunctiva,  and  may  be  distinctly  seen 
through  the  mucous  membrane  on  everting  the  eyelids,  presenting  the  appearance 
of  parallel  strings  of  pearls.  They  are  about  thirty  in  number  in  the  upper  carti- 
lage, and  somewhat  fewer  in  the  lower.  They  are  imbedded  in  grooves  in  the 
inner  surface  of  the  cartilages,  and  correspond  in  length  with  the  breadth  of  each 


cartilage;  they  are,  consequently,  longer  in  the  upper  tlian  in  tlie  lower  eyelid. 
Their  ducts  open  on  the  free  margin  of  the  lids  by  minute  foramina,  which 
correspond  in  number  to  the  follicles.  These  glands  are  a  varie^  of  the 
cutaneous  sebaceous  glands,  each  consisting  of  a  single  straight  tube  or  follicle, 
having  a  ccecal  termination,  into  which  open  a  number  of  small  secondary  follicles. 
The  tubes  consist  of  a  basement  membrane,  covered  by  a  layer  of  scaly  epithelium; 
the  cells  are  charged  with  sebaceous  matter,  which  constitul«B  the  secretion. 
The  peculiar  parallel  arrangement  of  these  glands  side  by  side,  forms  a  smooth 
layer,  admirably  adapted  to  the  surface  of  the  globe,  over  which  they  constantly 
glide.     The  use  of  their  secretion  is  to  prevent  adhesion  of  the  lids. 

The  Eyelashes  {Cilia)  are  attached  to  the  free  edges  of  the  eyelids;  (hey  are 
short,  thick,  curved  hairs,  arranged  in  a  double  or  triple  row  at  the  margin  of  the 
lids:  those  of  the  upper  lid,  more  numerous  and  longer  than  the  lower,  curve 
Upwards;  those  of  the  lower  lid  curve  downward!)  Ig.wfaich  means  they  do  not 
int«rlace  in  closing  the  lids.  ~ 
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The  CoHJUTictiva  is  the  mucous  membrane  of  the  e7e.  It  lines  the  inner  anr- 
face  of  the  eyelids,  and  is  reflected  over  the  fore  part  of  the  sclerotic  and  corner 
In  each  of  these  situations,  its  structure  presents  some  pecnliaritiee. 

Tlie  palpebral  portion  of  ike  eonjunetiva  is  thick,  opaque,  highly  vaecnlar,  and 
covered  with  numerous  papillte,  which,  in  the  diseaec  called  grantilar  lid*,  become 
greatly  hyper tioph led.  At  the  margin  of  the  lids,  it  becomes  continuous  'with  the 
lining  membrane  of  the  ducts  of  the  Meibomian  glands,  and,  through  the  lachrymal 
canals,  with  the  lining  membrane  of  the  lachrymal  sac  and  nasal  duct.  At  tbe 
outer  angle  of  the  upper  lid,  it  may  be  traced  along  the  UcbrTnud  duct«  into 
the  lachrymal  gland;  and  at  the  inner  angle  of  the  eye,  it  forms  a  semilunar 
fold,  the  plica  ttmilutiarit.  The  folds  formed  by  the  reflection  of  the  con- 
junctiva from  the  lids  on  to  the  eye  are  called  the  tuperior  and  inferior  palpebral 
foldt,  the  former  being  the  deeper  of  the  two.  Upon  the  tclerotic,  the  conjonctiTa 
is  loosely  connected  to  the  globe;  it  becomes  thinner,  loses  its  papillary  Btructnre, 
ia  transparent,  and  only  slightly  vascular  in  health.  Upon  the  eom«a,  the  con- 
junctiva  is  extremely  thin  and  closely  adherent,  and  no  vessels  can  be  traced  into 
it  in  the  adult  in  a  healthy  state.  ^  the  fcttui,  fine  capillu?  loops  extend,  for 
some  little  distance  forwards,  into  this  membrane;  but  in  the  adult,  they  pass  only 
to  the  circumference  of  the  cornea. 

The  Camncttla  Lachrymalit  is  a  small,  reddish,  conical -shaped  body,  situated 
at  the  inner  canthus  of  the  eye,  and  filling  up  the  small  triangular  space  in  this 
situation,  the  lacut  lachrymalit.  It  consists  of  a  cluster  of  follicles  eimilar  in 
structure  to  the  Meibomian,  covered  with  mucous  membrane,  and  is  the  source  of 
the  whilish  secretion  which  constantly  collects  at  the  inner  angle  of  the  eye.  A 
few  slender  hairs  are  attached  to  its  surface.  On  the  outer  side  of  the  caruncula 
is  a  slight  semilunar  fold  of  mucous  membrane,  the  concavity  of  wbicii  is  directed 
towards  the  cornea;  it  is  called  the  plica  temilunarit.  Between  its  two  layers  is 
found  B  thin  plate  of  cartilage.  This  structure  is  considered  to  be  the  rudiment 
of  the  third  eyelid  in  birds,  the  membrana  nietitant. 

Lacbryual  Apparatcs  (fig. 287). 
The  lachrymal  apparatus  consists  of  the  lachrymal  gland,  which  secretes  the 

1S7. — The  La<du7mal  Apparatus.    Right  Side. 
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The  Lachrymal  Gland  is  lodged  in  a  depression  at  the  outer  angle  of  the 
orbit,  on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.  It  is 
of  an  oval  form,  about  the  size  and  shape  of  an  almond.  Its  upper  convex  surface 
is  in  contact  with  the  periosteum  of  the  orbit,  to  which  it  is  connected  by  a  few 
fibrous  bands.  Its  under  concave  surface  rests  upon  the  convexity  of  the  eyeball, 
and  upon  the  Superior  and  External  recti  muscles.  Its  vessels  and  nerves  enter 
its  posterior  border,  whilst  its  anterior  margin  is  closely  adherent  to  the  back  part 
of  the  upper  eyelid,  and  is  covered,  on  its  inner  surface,  by  a  reflection  of  the 
conjunctiva.  This  margin  is  separated  from  the  rest  of  the  gland  by  a  slight 
depression,  and  is  hence  sometimes  described  as  a  separate  lobe,  called  tlie  palpe- 
bral  portion  of  the  gland.  In  structure  and  general  appearance,  it  resembles  the 
salivary  glands.  Its  ducts,  about  seven  in  number,  run  obliquely  beneath  the 
mucous  membrane  for  a  short  distance,  and  separating  from  each  other,  open  by  a 
series  of  minute  orifices  on  the  upper  and  outer  half  of  the  conjunctiva,  near  its 
reflexion  on  to  the  globe.  These  orifices  are  arranged  in  a  row,  so  as  to  disperse 
the  secretion  over  the  surface  of  the  membrane. 

The  Lachrymal  Canals  commence  at  the  minute  orifices,  ptincta  lachrymalia^ 
seen  on  the  margin  of  the  lids,  at  the  outer  extremity  of  the  lacus  lachrymalis. 
They  commence  on  the  summit  of  a  slightly  elevated  papilla,  the  papilla  lachry- 
malisy  and  lead  into  minute  canals,  the  canaliculi,  which  proceed  inwards  to 
terminate  in  the  lachrymal  sac.  The  superior  canal,  the  smaller  and  longer  of 
the  two,  at  first  ascends,  and  then  bends  at  an  acute  angle,  and  passes  inwards 
and  downwards  to  the  lachrymal  sac.  The  inferior  canal  at  first  descends,  and 
then  abruptly  changing  its  course,  passes  almost  horizontally  inwards.  They 
are  dense  and  elastic  in  structure,  and  somewhat  dilated  at  their  angle. 

The  Lachrymal  Sac  is  the  upper  dilated  extremity  of  the  nasal  duct,  and  is 
lodged  in  a  deep  groove  formed  by  the  lachrymal  and  nasal  process  of  the  supe- 
rior maxillary  bone.  It  is  oval  in  form,  its  upper  extremity  being  closed  in  and 
rounded,  whilst  below  it  is  continued  into  the  nasal  duct.  It  is  covered  by  a 
fibrous  expansion  derived  from  the  tendo  oculi,  which  is  attached  to  the  ridge  on 
the  lachr3rmal  bone,  and  also  by  the  Tensor  tarsi  muscle.  In  structure,  it  consists 
of  a  fibrous  elastic  coat,  lined  internally  by  mucous  membrane,  which  is  continuous, 
through  the  canaliculi,  ^ith  the  mucous  lining  of  the  conjunctiva,  and  through  the 
nasal  duct  with  the  pituitary  membrane  of  the  nose.  ' 

The  Nasal  Duct  is  a  membranous  canal,  about  three  quarters  of  an  inch  in 
length,  which  extends  from  the  lower  part  of  the  lachrymal  sac  to  the  inferior 
meatus  of  the  nose,  where  it  terminates  by  a  somewhat  expanded  orifice,  provided 
with  an  imperfect  valve  formed  by  the  mucous  membrane.  It  is  contained  in  an 
osseous  canal,  formed  by  the  superior  maxillary,  the  lachrymal,  and  the  inferior 
turbinated  bones,  is  narrower  in  the  middle  than  at  each  extreitaity,  and  takes  a 
direction  downwards,  backwards,  and  a  little  outwards.  It  is  lined  by  mucous 
membrane,  which  is  continuous  below  with  the  pituitary  lining  of  the  nose.  In 
the  canaliculi,  this  membrane  is  provided  with  scaly  epithelium,  but  in  the  lach- 
rymal sac  and  nasal  duct  it  is  ciliated  as  in  the  nose. 

The  Ear. 

The  organ  of  hearing  consists  of  three  parts;  the  external  ear,  the  middle  ear 
or  tympanum,  and  the  internal  ear  or  labyrinth. 

The  External  Ear  consists  of  an  expanded  portion  or  pinna,  and  the  auditory 
canal  or  meatus.  The  former  serves  to  collect  the  vibrations  of  the  air  consti- 
tuting sound,  and  the  latter  conducts  those  vibrations  to  the  tympanum. 

The  Pinna,  or  Auricle  (fig.  288),  consists  of  a  layer  of  cartilage,  covered  by 
integument,  and  connected  to  the  commencement  of  the  auditory  canal;  it  is  of  an 
ovoid  form,  its  surface  uneven,  with  its  larger  end  directed  upwards.  Its  outer 
surface  is  irregolarij  concave,  directed  slightly  forwards,  und  presents  numerous 
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Structure  of  the  Pinna.  The  pinna  is  t 
covered  with  integument,  and  connected  t* 
and  a  few  muscular  fibres. 

The  Integument  is  thin,  closely  adheren 
sebaceous  glands,  which  are  most  numerous 

The  Cartilage  of  the  Pinna  consists  of 
part  of  the  ear,  and  upon  its  surface  are  fi 
above  described.  It  does  not  enter  into  tl 
cle,  and  presents  several  intervals  or  fissi 
separate  the  different  parts.  Thus,  it  dof 
lobule;  it  is  deficient,  also,  between  the  ti 
notch  between  them  being  filled  up  by  deni 
cartilage  are  the  fissure  of  the  helix,  a  s 
part  of  tbe  pinna,  immediately  behind  a 
opposite  the  first  curve  of  the  helix  (proc 
fissure  of  the  tragus,  is  seen  upon  the  anti 
helix  is  divided  below,  by  a  deep  fissure,  ii 
a  pointed,  tail-like  extremity  {proeeMaut  ca 
the  antitraguB,  The  cartilage  of  the  pini 
ish  colour,  and  is  similar  in  structure  to  th< 

The  Ligamenti  of  the  Pinna  consist  of 
the  side  of  tbe  head.  2.  Those  connect 
together. 

The  former,  the  most  important,  are  ti 
The  anterior  ligament  extends  from  the  p 
zygoma.  The  potterior  ligament  passes  fr 
to  the  outer  surface  of  the  mastoid  proces 
connect  the  tragus  to  the  root  of  the  zygom 

Those  connecting  the  various  parts  of 
number.  Of  these,  one  is  a  strong  fibrous 
to  the  commencement  of  the  helix,  compk 
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encircling  the  boundary  of  the  concha;  the  other  extends  between  the  concha  and 
the  procesBU§  caudatus. 

The  Munlea  0/  the  Anna  (fig.  289),  like  the  ligamentB,  also  coneiat  of  two 
sets.      1.  Those  which  connect  it  with  the  side  of  the  head,  moving  the  pinna  as 

1S9.— The  MuBolea  of  the  Pinna. 


a  whole,  viz.  the  Atlollene,  Attrahena  and  Retrohene  aurem,  already  described; 
and  the  proper  muscles  of  the  pinna,  which  extend  from  one  part  of  the  auricle 
to  another.     These  are  the 

Heltcis  major.  Antitragicus. 

Helicis  minor.  Transversus  auriculte. 

TragicuB.  Ubiiquue  auris. 

The  Helicii  major  is  a  narrow,  vertical  band  of  muscular  fibres,  sitnsted  upon 
the  anterior  margin  of  the  helix.  It  arises,  below,  from  the  tubercle  of  the  helix, 
and  is  inserted  into  the  anterior  border  of  the  helix,  just  where  it  is  about  to 
curve  backwards.     It  is  pretty  constant  in  its  existence. 

The  Helici$  minor  is  an  oblique  fasciculus,  firmly  attached  to  that  part  of  tlie 
helix  which  commences  from  the  bottom  of  the  concha. 

The  Tragicut  is  a  short,  flattened  band  of  muscular  fibres,  situated  upon  the 
outer  surface  of  the  tragus;  the  direction  of  its  fibres  being  vertical. 

The  Antitragieua  arisea  from  the  outer  part  of  the  antitragus;  its  fibres  are 
inserted  into  tiie  proceeaus  caudatus  of  the  helix.  This  muscle  is  usually  very 
distinct. 

The  Tranttiertui  auricula  ts  placed  on  the  cranial  surface  of  the  pinna.  It 
conaietH  of  radiating  fibres,  partly  tendinous  and  partly  mnscnlar,  extanding  {torn 
the  couTCxi^  of  the  concha,  to  the  prominence  correspot 
tho  helix. 


"^ 
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The  Obliqum  auris  (Tod)  consistB  of  a  few  fihrea  extending  from  the  uppo^ 
and  back  part  of  the  concha,  to  the  convesity  immediately  above  it. 

The  Arteriet  of  the  Pinna  are  the  posterior  auricular,  from  the  external  caro- 
tid; the  anterior  auricular,  from  the  temporal;  and  an  auricular  branch  from  the 
occipital  artery. 

The  Veint  accompany  the  correBponding  arteries. 

The  Nervea  are  the  auricularia  magnus,  from  the  cervical  plexusi  the  poateriiw 
auricular,  frora  the  facial;  the  auricular  branch  of  the  pneumogaetric ;  and  the 
auriculo- temporal  branch  of  the  inferior  maxillary  nerve. 

The  Additoey  Canal  (fig.  290),  (meatui  audttoriut  exUrnut),  oonveyB  the 
vibrations  of  the  air  to  the  tympanum,  and  extends  from  the  bottom  of  the  concha 

190.— A  Front  View  of  the  Organ  of  Hearing.    Right  Side. 


to  the  membrana  tympani.  It  is  about  an  inch  and  a  quarter  in  length,  its  direc- 
tion obliquely  forwards  and  inwards,  and  it  is  slightly  curved  upon  itself,  eo  as  (o 
he  higher  in  the  middle  than  at  either  extremity.  It  forms  an  oval  cylindrical 
canal,  somewhat  flattened  from  before  backwards,  the  greatest  diameter  being  in 
the  vertical  direction  at  the  external  orifice;  but,  in  the  transverse  direction,  at 
the  tympanic  end.  The  membrana  tympani,  which  occupies  the  termination  of 
the  meatus,  ia  obliquely  directed,  in  consequence  of  the  floor  of  this  canal  being 
longer  than  the  roof,  and  the  anterior  wall  longer  than  the  posterior.  The  audi- 
tory canal  is  formed  partly  by  cartilage  and  fibrous  tissue,  and  partly  by  bone. 

The  earlilaginous  portion  is  about  half  an  inch  in  length,  being  rather  lest 
than  half  the  canal;  it  is  formed  by  the  cartilage  of  the  concha  and  tragus  being 
prolonged  inwards  to  the  circumference  of  the  auditory  process,  to  which  it  is 
firmly  attached.  This  tube  is  deficient  at  the  upper  and  hack  part,  its  place 
being  supplied  by  fibrous  membrane.  This  part  of  the  canal  is  rendered 
extremely  moveable,  by  two  or  three  deep  fissures  {tneintra  Santorini)  which 
extend  through  the  cartilage  in  a  vertical  direction. 

The  osMOus  portion  of  the  meatus  is  about  three-quarters  of  an  inch  in  length, 
and  is  longer  and  narrower  than  the  cartilaginous  portion.  It  is  directed  inwards 
and  a  little  forwards,  forming  a  slight  curve  in  its  course,  the  convexity  of  which 
is  upwards  and  backwards,  and  it  terminates  in  the  external  orifice  of  the  tympa- 
num. Its  inner  end  is  smaller  than  the  outer,  and  it  is  slightly  contracted  in  the 
middle.  Its  vertical  transverse  section  is  oval,  the  greatest  diameter  being  from 
above  downwards.     The  front  and  lower  parts  of  this  canal  are  formed  by  a 
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curved  plate  of  bone,  presenting  a  rough  margin  extemallj,  to  which  the  cartilage 
of  the  pinna  is  attached.  This  osseous  plate,  in  the  foetus,  exists  as  a  separate 
ring  of  bone  (tympanic  bone),  incomplete  at  its  upper  part. 

The  skin  lining  the  meatus  is  very  thin,  closely  adherent  to  the  cartilaginous 
and  osseous  portions  of  the  tube,  and  covers  the  surface  of  the  membrana  tympani, 
forming  its  outer  layer.  After  maceration,  the  thin  pouch  of  epidermis,  when 
withdrawn,  preserves  the  form  of  the  meatus.  The  skin  near  the  orifice  is  sup- 
plied with  hairs,  sebaceous  glands,  and  numerous  ceruminous  glands,  which 
furnish  an  abundant  secretion,  calculated  to  prevent  the  ingress  of  insects  and 
particles  of  dust. 

The  Arteries  supplying  the  meatus  are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  temporal. 

The  Nerves  are  chiefly  derived  from  the  temporo-auricular  branch  of  the  infe- 
rior maxillary  nerve. 

Middle  Ear,  or  Tympanum. 

The  middle  ear,  or  tympanum,  is  an  irregular  cavity,  compressed  from  without 
inwards,  and  situated  within  the  petrous  bone.  It  is  placed  above  the  jugular 
fossa,  the  carotid  canal  lying  in  front,  the  mastoid  cells  behind,  the  meatus  audito- 
rius  externally,  and  the  labyrinth  within.  It  is  filled  with  air,  and  communicates 
with  the  pharynx  by  the  Eustachian  tube.  The  tympanum  is  traversed  by  a 
chain  of  moveable  bones,  which  connect  the  membrana  tympani  with  the  laby- 
rinth, and  serve  to  convey  the  vibrations  communicated  to  the  membrana  tympani 
across  the  cavity  of  the  tympanum  to  the  internal  ear. 

The  Cavity  of  the  Tympanum  measures  about  five  lines  from  before  backwards, 
three  lines  in  the  vertical  direction,  and  between  two  and  three  in  the  transverse, 
being  a  little  broader  behind  and  above  than  below  and  in  front.  It  is  bounded 
externally  by  the  membrana  tympani  and  meatus;  internally,  by  the  outer  surface 
of  the  internal  ear;  behind,  by  the  mastoid  cells;  and,  in  front,  by  the  Eustachian 
tube  and  canal  for  the  Tensor  tympani.  Its  roof  and  floor  are  formed  by  thin 
osseous  lamellas,  which  connect  the  squamous  and  petrous  portions  of  the  tem- 
poral bone. 

The  roof  is  broad,  flattened,  and  formed  of  a  thin  plate  of  bone,  which 
separates  the  cranial  and  tympanic  cavities. 

The  Jloor  is  narrow,  and  corresponds  to  the  jugular  fossa,  which  lies  beneath. 

The  outer  wall  is  formed  by  the  membrana  tympani,  a  small  portion  of  bone 
being  seen  above  and  below  this  membrane.  It  presents  three  small  apertures, 
the  iter  chordae  posterius,  the  Glasserian  fissure,  and  the  iter  chordae  anterius. 

The  Aperture  of  the  Iter  Chordte  Posterius  is  behind  the  aperture  for  the  mem- 
brana tympani,  close  to  its  margin,  at  a  level  with  its  centre;  it  leads  into  a  minute 
canal,  which  descends  in  front  of  the  aqueductus  Fallopii,  and  terminates  in  this 
canal  near  the  stylo-mastoid  foramen.     It  transmits  the  chorda  tympani  nerve. 

The  Glasserian  Fissure  opens  just  above  and  in  front  of  the  orifice  of  the  mem- 
brana tympani;  in  this  situation  it  is  a  mere  slit,  about  a  line  in  length.  It  gives 
passage  to  the  long  process  of  the  malleus,  the  Laxator  tympani  muscle,  and  some 
tympanic  vessels. 

The  Aperture  of  the  Iter  Chorda  Anterius  is  seen  just  above  the  preceding 
fissure;  it  leads  into  a  canal  which  runs  parallel  with  the  Glasserian  fissure,  and 
transmits  the  chorda  tympani  nerve. 

The  internal  wall  of  the  tympanum  is  vertical  in  direction,  and  looks  directly 
outwards.     It  presents  for  examination  the  following  parts: 

Fenestra  ovalis.  Ridge  of  the  Aqueductus  Fallopii. 

Fenestra  rotunda.  Pyramid. 

Promontory.  Opening  for  the  StapedioB. 

The  Fenestra  Ovalis  is  a  reniform  opening. 
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the  vestibule;  ita  long  diameter  is  directed  horizontally,  and  its  convex  bonier  L< 
upwardB.  The  opening  in  the  recent  state  ie  closed  hj  the  lining  membTwie 
common  to  both  cavitieB,  and  ie  occupied  hj  the  base  of  the  stapes.  This  Tnen- 
brane  is  placed  opposite  the  membrana  tympani,  and  is  connected  with  it  by  tiw 
ossicula  auditus. 

The  Fenestra  Rotunda  ie  an  oval  aperture,  placed  at  the  bottom  of  a  faane)- 

191. — View  of  Inner  Wall  of  Tympamim  (Enluged). 


shaped  depression,  leading  into  the  cochlea.  It  is  placed  below  and  rattier  behind 
the  fenestra  ovalis,  from  which  it  is  separated  bj  a  rounded  elevation,  the  (n-o- 
montory;  it  is  closed  in  the  recent  state  by  a  membrane  {mtmbraHa  tyjmpami 
tecundaria,  Scarpa).  This  membrane  is  concave  towards  the  tympanum,  coDvei 
towards  the  cochlea.  It  consists  of  three  layers:  the  external,  or  mucous,  is 
derived  from  the  mucouB  lining  of  the  tympanum;  the  intemat,  or  serous,  frwn 
the  lining  membrane  of  the  cochlea;  and  an  intermediate,  or  fibrous  layer. 

The  Promontory  is  a  rounded  hollow  prominence,  formed  by  the  projection 
outwards  of  the  first  turn  of  the  cochlea;  it  is  placed  between  the  fenestxK,  and 
furrowed  on  its  surface  by  three  small  grooves,  which  lodge  branches  of  the 
tympanic  plexus. 

The  Rounded  Eminence  of  ike  Aqueduetua  Fallopii  is  placed  between  the 
fenestra  ovalis  and  roof  of  the  tympanum;  it  is  the  prominence  of  the  bony  c-aoal 
in  which  the  portio  dura  is  contained.  It  traverses  the  inner  wall  of  the  tym* 
panum  above  the  fenestra  ovalis,  and  behind  that  opening,  curves  nearly  verti<»Ily 
downwards  along  the  posterior  wall. 

The  I^amid  is  a  conical  eminence,  situated  immediately  behind  the  fenesm 
ovalis,  and  in  front  of  the  vertical  portion  of  the  eminence  above  described;  it  is 
hollow  in  the  interior,  and  contains  the  Stapedius  muscle;  its  summit  projects 
forwards  towards  the  vestibular  fencBtra,  and  presents  a  small  aperture,  which 
transmits  the  tendon  of  this  muscle.  The  cavity  in  the  pyramid  is  prolonged  into 
a  canal,  which  descends  vertically,  parallel  with  the  aqueductus  Fallopii,  and  ter- 
minates at  the  base  of  the  petrous  portion  of  the  temporal  bone,  in  front  and  to 
the  inner  side  of  the  stylo-mastoid  foramen.  This  canal  communicates  with  the 
aqueductuB  Fallopii. 

The  posterior  wall  of  tke  ti/mpattum  is  wider  above  than  below,  and  presents 
for  examination  the 

Openings  of  the  Mastoid  Cells. 

Tliey  consist  of  one  large  irregular  aperture,  and  several  smaller  openiofi, 
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situated  at  the  upper  part  of  the  posterior  wall;  they  lead  into  canals,  which  com- 
municate with  large  irregular  cavities  contained  in  the  interior  of  the  mastoid 
process.  These  cavities  varj  considerably  in  number,  size,  and  form;  they  are 
lined  by  mucous  membrane,  continuous  with  that  covering  the  cavity  of  the 
tympanum. 

The  anterior  wall  of  the  tt/mpanum  is  wider  above  than  below;  it  corre- 
sponds with  the  carotid  canal,  from  which  it  is  separated  by  a  thin  plate  of  bone; 
it  presents  for  examination  the 

Canal  for  the  Tensor  tympani.  Orifice  of  the  Eustachian  Tube. 

The  Processus  Cochleariformis. 

The  orifice  of  the  canal  for  the  tensor  Tympani^  and  the  orifice  of  the  Eustachian 
tube,  are  situated  at  the  upper  part  of  the  anterior  wall,  being  separated  from 
each  other  by  a  thin,  delicate,  horizontal  plate  of  bone,  the  processus  cochleari- 
formis. These  canals  run  from  the  tympanum  forward,  inward,  and  a  little 
downward,  to  the  retiring  angle  between  the  squamous  and  petrous  portions  of  the 
temporal  bone. 

The  canal  for  the  tensor  Tympani  is  the  superior  and  the  smaller  of  the  two; 
it  is  rounded,  and  lies  beneath  the  upper  surface  of  the  petrous  bone,  close  to  the 
hiatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  eminence,  which 
is  prolonged  backwards  into  the  cavity  of  the  tympanum,  and  is  perforated  at  its 
summit  by  an  aperture,  which  transmits  the  tendon  of  the  muscle  contained  in  it. 
This  eminence  is  sometimes  called  the  anterior  pyramid.  The  canal  contains  the 
Tensor  tympani  muscle. 

The  Eustachian  tube  is  the  channel  through  which  the  tympanum  communi- 
cates with  the  pharynx.  Its  length  is  from  an  inch  and  a  half  to  two  inches,  and, 
its  direction  downwards,  forwards,  and  inwards.  It  is  formed  partly  of  bone, 
partly  of  cartilage  and  fibrous  tissue. 

The  osseous  portion  is  about  half  an  inch  in  length.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  tympanum,  below  the  processus  cochleariformis, 
and  gradually  narrowing,  terminates  in  an  oval  dilated  opening,  at  the  angle  of 
junction  of  the  petrous  and  squamous  portions,  its  extremity  presenting  a  jagged 
margin,  which  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  cartilaginous  portion^  about  an  inch  in  length,  is  formed  of  a  triangular 
plate  of  cartilage,  curled  upon  itself,  an  interval  being  left  below,  between  the 
non-approximated  margins  of  the  cartilage,  which  is  completed  by  fibrous  tissue. 
Its  canal  is  narrow  behind,  wide,  expanded,  and  somewhat  trumpet-shaped  in 
front,  terminating  by  an  oval  orifice,  placed  at  the  upper  part  and  side  of 
the  phar3mx,  behind  the  back  part  of  the  inferior  meatus.  Through  this  canal 
the  mucous  membrane  of  the  pharynx  is  continuous  with  that  which  lines  the 
tympanum. 

The  Membrana  Tympani  separates  the  cavity  of  the  tympanum  from  the 
bottom  of  the  external  meatus.  It  is  a  thin  semitransparent  membrane,  nearly  oval 
in  form,  somewhat  broader  above  than  below,  and  directed  very  obliquely  down- 
wards and  inwards.  Its  circumference  is  contained  in  a  groove  at  the  inner  end 
of  the  meatus,  which  skirts  the  circumference  of  this  part  excepting  above.  The 
handle  of  the  malleus  descends  vertically  between  the  inner  and  middle  layers  of 
this  membrane  as  far  down  as  its  centre,  where  it  is  firmly  attached,  drawing  the 
membrane  inwards,  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Structure,  This  membrane  is  composed  of  three  layers,  an  external  (cuticular), 
a  middle  (fibrous),  and  an  internal  (mucous).  The  cuticular  lining  is  derived  from 
the  integument  lining  the  meatus.  The  fibrous  layer  consists  of  fibrous  and 
elastic  tissues;  some  of  the  fibres  radiate  from  near  the  centre  to  the  circum- 
ference; others  are  arranged,  in  the  form  of  a  dense  circular  ring,  around  the 
attached  margin  of  the  membrane.  The  mucous  lining  is  derived  from  the  mucous 
lining  of  the  tympanum.  The  vessels  pass  to  the  membrana  tympani  along  the 
handle  of  the  malleus,  and  are  distributed  between  its  layers. 
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Ossicles  op  the  Tympanum. 

The  tjmpaiiuin  is  traversed  bj  a  chain  of  moveable  bones,  three  in  number,  the 
malleus,  incus,  and  stapes.  The  former  is  attached  to  the  membrana  tympaoi,  the 
latter  to  the  fenestra  ovalis,  the  incus  being  placed  between  the  two,  to  both  of 
which  it  is  connected  hj  delicate  articulations. 

The  Malleus,  so  named  from  its  fancied  resemblance  to  a  hammer,  consists  of  a 
head,  neck,  handle  or  manubrium,  and  two  processes,  viz.,  the  processus  gracilif 
and  the  processus  brevis. 

The  head  is  the  large  upper  extremity  of  the  bone;  it  is  oval  in  shape,  and 
articulates  posteriorly  with  the  incus,  being  free  in  the  rest  of  its  extent. 

The  neck  is  the  narrow  contracted  part  just  beneath  the  head;  and  below  this  i« 
a  prominence,  to  which  the  various  processes  are  attached. 

The  manubrium  is  a  vertical  portion  of  bone,  which  is  connected  by  its  outer 
margin  with  the  membrana  tympani.  It  decreases  in  size  towards  its  extremity, 
where  it  is  curved  slightly  forwards,  and  flattened  from  within  outwards. 

The  processus  gracilis  is  a  long  and  very  delicate  process,  which  passes  from 
the  eminence  below  the  neck  forwards  and  outwards  to  the  Glasserian  fissure,  to 
which  it  is  connected  by  bone  and  ligamentous  fibres.  It  gives  attachment  to  the 
Laxator  tympani. 

The  processus  brevis  is  a  slight  conical  projection,  which  springs  ^m  the  root 
of  the  manubrium,  and  lies  in  contact  with  the  membrana  tympani.  Its  summit 
gives  attachment  to  the  Tensor  tympani. 

The  Incus  has  received  its  name  from  its  resemblance  to  an  anvil,  but  it  does 

not  look  unlike  a  bicuspid  tooth,  with  two 

i9i.-.The  Small  Bones  of  the  Ear,  seen     roots,  which  differ  in  length,  and  are  widely 

from  the  Outside  (Enlarged).  separated  from  each  other.     It  consists  of  a 

body  and  two  processes. 

The  bodi/  is  somewhat  quadrilateral,  but 
compressed  laterally.  Its  summit  is  deeply 
concave,  and  articulates  with  the  malleus;  in 
the  fresh  state,  it  is  covered  with  cartilage 
and  lined  with  synovial  membrane. 

The  two  processes  diverge  from  one  an- 
other nearly  at  right  angles. 

The  short  process,  somewhat  conical  in 
shape,    projects   nearly   horizontally    back- 
wards, and  is  attached  to  the  margin  of  the 
opening  leading  into  the  mastoid  cells  by 
ligamentous  fibres. 
The  long  process,  longer  and  more  slender  than  the  preceding,  descends  nearly 
vertically  behind  the  handle  of  the  malleus,  and  bending  inwards,  terminates  in  a 
rounded  globular  projection,  the  os  orbiculare,  tipped  with  cartilage,  and  articu- 
lating with  the  head  of  the  stapes.     In  the  foetus  the  os  orbiculare  exists  as  a 
separate  bone,  but  becomes  united  to  the  long  process  of  the  incus  in  the  adult. 

The  Stapes,  so  called  from  its  close  resemblance  to  a  stirrup,  consists  of  a  head, 
neck,  two  branches,  and  a  base. 

The  head  presents  a  depression,  tipped  with  cartilage,  which  articulates  with 
the  OS  orbiculare. 

The  neck,  the  constricted  part  of  the  bone  below  the  head,  receives  the  insertion 
of  the  Stapedius  muscle. 

The  two  branches  (crura),  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  oval-shaped  plate  (the  base),  which  forms  the  foot  of 
the  stirrup,  and  is  fixed  to  the  margin  of  the  fenestra  ovalis  by  ligamentous 
fibres. 

Ligaments  of  the  Ossicula,  These  small  bones  are  connected  with  each  other, 
and  with  the  tympanum,  by  ligaments,  and  moved  by  small  muscles.     The  articular 
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surfaces  of  the  malleus  and  incus,  the  orbicular  process  of  the  incus  and  head 
of  the  stapes,  are  covered  with  cartilage,  connected  together  by  delicate  capsular 
ligaments,  and  lined  by  synovial  membrane.  The  ligaments  connecting  the  ossi- 
cula  with  the  walls  of  the  tympanum,  are  three  in  number,  one  for  each  bone. 

The  Suspensory  Ligament  of  the  Malleus  is  a  delicate,  roimd  bundle  of  fibres, 
Tvhich  descends  perpendicularly  from  the  roof  of  the  tympanum  to  the  head  of  the 
malleus. 

The  Posterior  Ligament  of  the  Incus  is  a  short,  thick  ligamentous  band,  which 
connects  the  extremity  of  the  short  process  of  the  incus  to  the  posterior  wall  of 
the  tympanum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 

The  Annular  Ligament  of  the  Stapes  connects  the  circumference  of  the  base 
of  this  bone  to  the  margin  of  the  fenestra  ovalis» 

A  Suspensory  Ligament  of  the  Incus  has  been  described  by  Arnold,  descend- 
ing from  the  roof  of  the  tympanum  to  the  upper  part  of  the  incus,  near  its 
articulation  with  the  malleus. 

The  muscles  of  the  tympanum  are  three: 

Tensor  tympani.  Laxator  tympani.  Stapedius. 

The  Tensor  Tympani^  the  largest,  is  contained  in  a  bony  canal,  above  the 
osseous  portion  of  the  Eustachian  tube,  from  which  it  is  separated  by  the  pro- 
cessus cochleariformis.  It  arises  from  the  under  surface  of  the  petrous  bone, 
from  the  cartilaginous  portion  of  the  Eustachian  tube,  and  from  the  osseous  canal 
in  which  it  is  contained.  Passing  backwards,  it  terminates  in  a  slender  tendon, 
which  is  refected  outwards  over  the  processus  cochleariformis,  and  is  inserted 
into  the  handle  of  the  malleus,  near  its  root.  It  is  supplied  by  a  branch  from 
the  otic  ganglion. 

The  Laxator  Tympani  major  (Soemmering),  arises  from  the  spinous  process 
of  the  sphenoid  bone,  and  from  the  cartilaginous  portion  of  the  Eustachian  tube; 
passing  backwards  through  the  Glasserian  fissure,  it  is  inserted  into  the  neck  of 
the  malleus,  just  above  the  processus  gracilis.  It  is  supplied  by  a  branch  from 
the  chorda  tympani. 

The  Laxator  Tympani  minor  (Soemmering),  arises  from  the  upper  and  back 
part  of  the  external  meatus,  passing  forwards  and  inwards  between  the  middle 
and  inner  layers  of  the  membrana  tympani;  it  is  inserted  into  the  handle  of  the 
malleus,  and  processus  brevis.  This  is  considered  as  a  ligament  by  some 
anatomists. 

The  Stapedius  is  lodged  in  a  cavity  hollowed  out  of  the  interior  of  the  pyramid. 
It  arises  from  the  sides  of  this  conical  cavity:  its  tendon  emerges  from  the  orifice 
at  its  apex,  and,  passing  forwards,  is  inserted  into  the  neck  of  the  stapes.  Its 
surface  is  aponeurotic,  its  interior  fieshy,  and  its  tendon  occasionally  contains  a 
slender  bony  spine,  which  is  constant  in  some  mammalia.  It  is  supplied  by  a 
filament  from  the  facial  nerve. 

Actions.  The  Tensor  tympani  draws  the  membrana  tympani  inwards,  and  thus 
heightens  its  tension.  The  Laxator  tympani  draws  the  malleus  outwards,  and 
thus  the  tympanic  membrane,  especially  at  its  fore  part,  is  relaxed.  The  Stape- 
dius depresses  the  back  part  of  the  base  of  the  stapes,  and  raises  its  fore  part.  It 
probably  compresses  the  contents  of  the  vestibule. 

The  Mucous  Membrane  of  the  Tympanum  is  thin,  vascular,  and  continuous 
with  the  mucous  membrane  of  the  pharynx,  through  the  Eustachian  tube.  It 
invests  the  ossicula,  and  the  muscles  and  nerves  contained  in  the  tympanic 
cavity;  forms  the  internal  layer  of  the  membrana  tympani;  covers  the  foramen 
rotundum;  and  is  reflected  into  the  mastoid  cells,  which  it  lines  throughout.  In 
the  tympanum  and  mastoid  cells,  this  membrane  is  pale,  thin,  slightly  vascular, 
and  covered  with  ciliated  epithelium.  In  the  osseous  portion  of  the  Eustachian 
tube,  the  membrane  is  thin;  but,  in  the  cartilaginous  portion,  it  is  very  thick, 
highly  vascular,  covered  with  ciliated  laminar  epithelium,  and  provided  with 
numerous  mucous  glands. 
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about  one-fifth  of  an  inch  from  before  backwards,  as  well  an  from  above  down- 
wards, being  narrower  from  without  inwArds.  On  it«  outer,  or  tympanic 
wall,   is  the    fenestra  oralte,  closed,  in    the  recent  state,   b;  the  base  of  the 
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wards  to  the  posterior  surface  of  the  petrous  bone;  it  is  the  longest  of  tbe  three, 
its  ampullated  end  commencing  &t  the  lower  and  back  part  of  the  vestibule,  its 
opposite  end  joining  the  common  canal  already  mentioned. 

The  external,  or  horizantal  canal,  is  the  shortest  of  the  three,  Its  arch  b^ng 
directed  outwards  and  backwards.  Its  ampullated  end  corresponds  to  the  upper 
and  outer  angle  of  the  vestibule,  just  above  the  fenestra  ovalisi  ite  opposite  end 
opens  by  a  distinct  orifice  at  the  upper  and  back  part  of  the  vestibule. 

The  Cochlea  bears  some  resemblance  to  a  common  snail-shell :  it  forms 
the  anterior  part  of  the  labyrinth,  is  conical  in  form,  and  placed  almost  faori- 
contally  in  front  of  the  vestibule;  its  apex  is  directed  forwards  and  outwards 
towards  the  upper  and  front  part  of  the  inner  wall  of  the  tympanum;  its  base 
corresponds  with  the  anterior  depression  at  the  bottom  of  the  internal  auditory 
meatus;  and  is  perforated  by  numerous  apertures,  for  the  passage  of  the  coch- 
lear branch  of  the  auditory  nerve.  It  measures  about  a  quarter  of  an  inch  in 
length,  and  its  breadth  towards  the  base  is  about  the  same.  It  consists  of  a 
conical -shaped  central  axis,  the  modiolus  or  columella;  of  a  canal  wound  spirally 
round  the  axis  for  two  turns  and  a  half;  and  of  a  delicate  lamina  (the  lamina 
tpiralis)  contained  within  the  canal,  which  follows  its  windings,  and  subdivides  it 
into  two. 

The  central  axil,  or  modiolut,  is  conical  in  form,  and  extends  from  tbe  base 
to  the  apex  of  the  cochlea.  Its  base  is  broad,  corresponds  with  the  first  turn  of 
the  cochlea,  and  is  perforated  by  numerous  oriUces,  which  transmit  filaments 
of  the  cochlear  branch  of  the  auditory  nerve;  the  axis  diminishes  rapidly  in  size  in 
the  second  coil,  and  terminates  within  the  last  half  ooil,  or  cupola,  in  an  expanded, 
delicate,  bony  lamella,  which  resembles  the  half  of  a  funnel,  divided  longitudinally, 
and  called  ^e  injitndiltulum ;  the  broad  part  of  this  funnel  is  directed  towards 
the  summit  of  the  cochlea,  and  blends  with  the  last  half-turn  of  the  spiral  canal 
of  the  cochlea,  the  cupola.  The  outer  surface  of  the  modiolus  is  formed  of  the 
wall  of  the  spiral  canal,  and  is  dense  in  structure;  but  its  centre  is  channelled,  as 
far  as  the  last  half-coil,  by  numerous  branching  canals,  which  transmit  nervou! 
filaments  in  regular  succeHsion  into  the  canal  of  the  cochlea,  or  upon  the  surface 
of  the  lamina  spiralis.  One  of  these,  larger  than  the  rest,  occupies  the  centre 
of  the  modiolus,  and  is  named  the  tubulvs  centralis  modioli;  it  extends  from 
the  base  to  the  extremity  of  the  modiolus,  and  transmits  a  small  nerve  and  wlery 
{arteria  centralis  modioli). 

The  tpiral  canal  (fig.  294)  takes  two  turns  and  a  half  round  the  modiolus. 
It  is  about  an  inch  and  a  half  in  length,  measured  along  its  outer  wall;  and  dimi- 

194. — The  Cochlea  laid  open  (enlarged). 


nishes  gradually  in  size  fi'om  the  base  to  the  summit,  where  it  terminates  in  » 
cul-de-iac,  the  cupola,  which  forms  the  apex  of  the  cochlea.  The  commencement 
of  this  canal  is  about  f ho  tenth  of  an  inch  in  diameter:  it  diverges  from  the  modio- 
lus towards  the  tympanum  and  vestibule,  and  presents  three  openings.     One,  the 
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fenestra  rotunda,  communicates  with  the  tympanum:  in  the  recent  state,  this 
aperture  is  closed  by  a  membrane,  the  membrana  tympani  secundaria.  Another 
aperture,  of  an  oval  form,  enters  the  vestibule.  The  third  is  the  aperture  of  the 
aqueductus  cochlece,  which  leads  to  a  minute  funnel-shaped  canal,  which  opens 
on  the  basilar  surface  of  the  petrous  bone,  and  transmits  a  small  vein. 

The  interior  of  the  spiral  canal  is  divided  into  two  passages  {scalce)  by  a 
thin,  osseous,  and  membranous  lamina,  which  winds  spirally  round  the  modiolus. 
This  is  the  lamina  spiralis,  the  essential  part  of  the  cochlea  upon  which  the 
nerve  tubules  are  distributed.  The  osseous  part  of  the  spiral  lamina  extends 
about  half  way  across  the  diameter  of  the  spiral  canal;  it  is  called  the  osseous 
zone.  It  commences  in  the  vestibule  between  the  tympanic  and  vestibular  open- 
ings of  the  cochlea,  and,  gradually  becoming  narrower  in  its  course,  terminates  in 
a  projecting  hook,  the  hamular  process,  just  where  the  expansion  of  the  infundi- 
bulum  commences.  The  lamina  spiralis  consists  of  two  thin  lamellae  of  bone, 
between  which  are  numerous  canals  for  the  passage  of  nervous  filaments,  which 
open  chiefly  on  the  lower  or  tympanic  surface.  At  the  point  where  the  osseous 
lamina  is  attached  to  the  modiolus,  and  fallowing  its  windings,  is  a  small  canal, 
called  by  Rosenthal  the  canalis  spiralis  modioli.  In  the  recent  stAte,  the  osseous 
zone  is  continued  to  the  opposite  wall  of  the  canal  by  a  membranous  and  muscular 
layer  (membranous  zone),  so  as  to  form  a  complete  partition  in  the  tube  of  the 
cochlea.  Two  passages,  or  scalae,  are  thus  formed,  by  a  division  of  the  canal  of 
the  cochlea  into  two.  One,  the  scala  tympani,  is  closed  below  by  the  membrane 
of  the  fenestra  rotunda;  the  other,  the  scala  restibuli,  communicates,  by  an 
oval  aperture,  with  the  vestibule.  Near  the  termination  of  the  scala  vestibuli, 
close  by  the  fenestra  rotunda,  is  the  orifice  of  the  aqueductus  cochleae.  The 
scalae  communicate,  at  the  apex  of  the  cochlea,  by  an  opening  common  to  both, 
the  helicotrema,  which  exists  in  consequence  of  the  deficiency  of  the  lamina 
spiralis  in  the  last  half  coil  of  the  canal. 

In  structure,  the  membranous  zone  is  a  transparent  glassy  lamina,  presenting 
near  its  centre  a  number  of  minute  transverse  lines,  which  radiate  outwards,  and 
give  it  a  fibrous  appearance;  and  at  its  circumference,  where  connected  with  the 
outer  wall  of  the  spiral  canal,  it  is  composed  of  a  semi-transparent  structure,  the 
Cochlearis  muscle  (Todd  and  Bowman),  connective  tissue  (Kdlliker). 

The  vestibular  surface  of  the  osseous  portion  of  the  lamina  spiralis  is  covered, 
for  about  the  outer  fifth  of  its  surface,  with  a  thin  layer,  resembling  cartilage  in 
texture.  It  is  described  as  the  denticulate  lamina  (Todd  and  Bowman),  from 
its  presenting  a  series  of  wedge-shaped  teeth  which  form  its  free  margin,  and 
which  project  into  the  -vestibular  scalae. 

The  Inner  surface  of  the  osseous  labyrinth  is  lined  by  an  exceedingly  thin 
fibro-serous  membrane,  analogous  to  a  periosteum,  from  its  close  adhesion  to  the 
inner  surface  of  these  cavities,  and  performing  the  office  of  a  serous  membrane  by 
its  free  surface.  It  lines  the  vestibule,  and  from  this  cavity  is  continued  into  the 
semicircular  canals  and  the  scala  vestibuli  of  the  cochlea,  and  through  the  heli- 
cotrema  into  the  scala  tympani.  Two  delicate  tubular  processes  are  prolonged 
along  the  aqueducts  of  the  vestibule  and  cochlea,  to  the  inner  surface  of  the  dura 
mater.  This  membrane  is  continued  across  the  fenestra  ovalis  and  rotunda,  and 
consequently  has  no  communication  with  the  lining  membrane  of  the  tympanum. 
Its  attached  surface  is  rough  and  fibrous,  and  closely  adherent  to  the  bone;  its 
free  surface  is  smooth  and  pale,  covered  with  a  layer  of  epithelium,  and  secretes  a 
thin,  limpid  fluid,  the  cujua  labyrinthi  {perilymph  (Blainville),  liquor  Cotunnii). 
In  the  vestibule  and  semicircular  canals,  it  separates  the  osseous  from  the  mem- 
branous labyrinth;  but  in  the  cochlea  it  lines  the  two  surfaces  of  the  bony  lamina 
spiralis;  and  being  continued  from  its  free  margin  across  the  canal  to  its  outer 
wall,  forms  the  lamina  spiralis  membranacea,  serving  to  complete  the  separation 
between  the  two  scala?. 
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It  hnn  ihe  Mm*  pcnerJ  fonn  tw  the  yesiiliule  and  BemicircnlM-  canal^  in  whkh  ii 
ifi  pntlofu^:  hut  if  cnnHitleralilj  smaller,  and  eepttnted  from  ibeir  lining  metnbTaiiP 
hy  the  periljrmpt). 

Tlie  Veilibular  portion  confit^itii  of  two  sac^  the  utricle  and  the  saccule. 

The  Utricle  in  tlie  lar^fr  of  the  two,  of  an  ohion?  form,  compreMcd  latCTalK. 
and  occupied  the  upper  and  back  part  of  the  veMihule,  lying  in  contact  with  ibe 
tovpa  pcmi-elliptica.  Numerous  filaments  of  the  auditory  nerre  are  distributed  lo 
the  wall  of  this  nac;  and  it!<  cavity  communicatee,  behind,  with  the  membraooaf 
iieniirircular  canals  by  five  orifices. 

The  Saccului  is  the  cmaller  of  the  two  rcMihutar  wtcc:  it  is  globular  in  form,  Ii» 
in  the  fovea  hemispherica,  nenr  the  opening  of  the  vestibular  t>cala  of  the  cochlea, 
and  receives  numerous  nervous  filaments,  which  enter  fmm  the  bottom  of  the 
depresRion  in  which  it  is  contained.  Its  cavity  is  apparently  distinct  from  that 
of  the  utricle. 

The  Membranovt  Semicircular  Canalt  are  about  one-third  ihe  diameter  of  the 
ORxeous  canals,  but  in  number,  shape,  and  general  foi-m  they  are  precisely  similar; 
they  aro  hollow,  and  open  by  five  orifices  into  the  utriculua,  one  being  common  W 
two  canals.  Their  ampultn  are  thicker  than  the  rest  of  the  tubes,  and  nearly  fill 
the  ciivilifs  in  which  they  are  contained. 

'I'he  membranous  labyrinth  is  held  in  its  position  hy  the  numerous  nervcms  fiU- 
menls  distributed  to  tlie  utriciiliis,  the  sscculus,  and  to  the  ampulla  of  each  canaL 
These  nerves  enter  the  vcEHibule  through  the  minute  apertures  on  its  inner  wall. 

Structure.  The  wall  of  the  membranous  labyrinth  is  semi-transparent,  and  con- 
sists of  three  layers.     The  ouirr  layer  is  a  loose  and  flocculent  tissue,  eontainiitf 
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blood-vessels  and  numerous  pigment  cells,  analogous  to  those  in  the  choroid.  The 
middle  layeVy  thicker  and  more  transparent,  bears  some  resemblance  to  the  hyaloid 
membrane,  but  it  presents  in  parts  marks  of  longitudinal  fibrillation  and  elongated 
nuclei  on  the  addition  of  acetic  acid.  The  inner  layer  is  formed  of  polygonal 
nucleated  epithelial  cells,  which  secrete  the  fluid  contained  in  its  interior. 

The  Endolymph  {liquor  Scarpa:)  is  a  limpid  serous  fluid,  which  fills  the  mem- 
branous labyrinth;  in  composition,  it  closely  resembles  the  perilymph. 

The  Otoliths  are  two  small  rounded  bodies,  consisting  of  a  mass  of  minute 
crystalline  grains  of  carbonate  of  lime,  held  together  in  a  mesh  of  delicate  fibrous 
tissue,  and  contained  in  the  wall  of  the  utriculus  and  saceulus,  opposite  the  distri- 
bution of  the  nerves.  A  calcareous  material  is  also,  according  to  Bowman, 
sparingly  scattered  in  the  cells  lining  the  ampulla  of  each  semicircular  canal. 

The  Arteries  of  the  Labyrinth  are  the  internal  auditory,  from  the  basilar  or 
superior  cerebellar,  the  stylo-mastoid,  from  the  posterior  auricular,  and,  occasion- 
ally, branches  from  the  occipital.  The  internal  auditory  divides  at  the  bottom  of 
the  internal  meatus  into  two  branches,  cochlear  and  vestibular. 

The  cochlear  branch  subdivides  into  from  twelve  to  fourteen  twigs,  which 
traverse  the  canals  in  the  modiolus,  and  are  distributed,  in  the  form  of  a  capillary 
network,  in  the  substance  of  the  lamina  spiralis. 

The  vestibular  branches  accompany  the  nerves,  and  are  distributed,  in  the  form 
of  a  minute  capillary  network,  in  the  substance  of  the  membranous  labyrinth. 

The  Veins  of  the  vestibule  and  semicircular  canals  accompany  the  arteries,  and 
receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  terminate  in  the  supe- 
rior petrosal  sinus. 

The  Auditory  Nerve^  the  special  nerve  of  the  sense  of  hearing,  divides,  at  the 
bottom  of  the  internal  auditory  meatus,  into  two  branches,  the  cochlear  and  vesti- 
bular. The  trunk  of  the  nerve,  as  well  as  the  branches,  contains  numerous  gan- 
glion cells  with  caudate  prolongations. 

The  Vestibular  Nervcy  the  most  posterior  of  the  two,  divides  into  three 
branches,  superior,  middle,  and  inferior. 

The  superior  vestibular  branchy  the  largest,  divides  into  numerous  filaments, 
which  pass  through  minute  openings  at  the  upper  and  back  part  of  the  cul-de-sac 
at  the  bottom  of  the  meatus,  and  entering  the  vestibule,  are  distributed  to  the 
utricle,  and  to  the  ampulla  of  the  external  and  superior  semicircular  canals. 

The  middle  vestibular  branch  consists  of  numerous  filaments,  which  enter  the 
vestibule  by  a  smaller  cluster  of  foramina,  placed  below  those  above  mentioned, 
and  which  correspond  to  the  bottom  of  the  fovea  hemispherica;  they  are  distri- 
buted to  the  saceulus. 

The  inferior  and  smallest  branch  passes  backwards  in  a  canal  behind  the  fora- 
mina for  the  nerves  of  the  saceulus,  and  is  distributed  to  the  ampulla  of  the  posterior 
semicircular  canal. 

The  nervous  filaments  enter  the  ampullary  enlargement  at  a  deep  depression  seen 
on  their  external  surface,  and  a  corresponding  elevation  is  seen  within,  the  nerve 
fibres  ending  in  loops  and  in  free  extremities.  In  the  utricle  and  saccule  the 
nerve  fibres  spread  out,  some  blending  with  the  calcareous  matter,  others  radi- 
ating on  the  inner  surface  of  the  wall  of  each  cavity,  becoming  blended  with  a 
layer  of  nucleated  cells,  and  terminating  in  a  thin  fibrous  film. 

The  Cochlear  Nerve  divides  into  numerous  filaments  at  the  base  of  the  mo- 
diolus, which  ascend  along  its  canals,  and  then  bending  outwards  at  right  angles, 
pass  between  the  plates  of  the  bony  lamina  spiralis  close  to  its  tympanic  surface. 
Between  the  plates  of  the  spiral  lamina,  the  nerves  form  a  plexus,  which  contains 
ganglion  cells;  and  from  the  margin  of  the  osseous  zone,  branches  from  this  plexus 
are  distributed  to  the  membranous  part  of  the  septum,  where  they  are  arranged 
in  small  conical-shaped  bundles,  parallel  with  one  another.  The  filaments  which 
supply  the  apical  portion  of  the  lamina  spiralis  are  conducted  to  this  part  through 
the  tubulus  centralis  modioli* 
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oriB,  around  the  orifice  of  the  mouth.  Thoy  are  rounded  in  form,  about  the  size 
of  a  small  pea,  their  ducta  opening  bj  small  orifices  upon  the  mucous  membrane. 
In  strncture,  thej  resemble  the  other  sativarj  glands. 

The  Cheeks  form  the  aides  of  the  face,  and  are  continuous  in  front  with  the 
lips,  Thej  are  composed,  externally,  of  iotegument;  intemall)',  of  mucous  mem- 
brane; and,  between  the  two,  is  a  muscular  stratum,  besides  a  large  quantity  of 
fat,  areolar  tissue,  vessels,  nerves,  and  buccal  glands. 

The  mucout  membrane  lining  the  cheek,  is  reflected  above  and  below  upon  the 
gums,  and  is  continuous  behind  with  the  lining  membrane  of  the  soft  palate. 
Opposite  the  second  molar  tooth  of  the  npper  jaw  is  u  papilla,  the  summit  of 

I J  6. —Sectional  View  of  the  Nose,  Mouth,  Pharynx,  etc. 


which  presents  the  minulc  aperture  of  the  duct  of  the  parotid  gland.     The  prin- 
-       .  .  ^  others  enUT  into  its 


formation,  viz.,  the  Zjgumatici,  Mosseter,  and  the  Platysma  myoides. 

The  buccal  glands  are  placed  between  the  mucous  membrane  and  Buccinator 
muscle:  they  are  similar  in  atruclure,  but  smaller,  than  the  labial  glands.  Two 
or  tiree,  of  larger  size  than  tlie  rest,  are  placed  between  the  Masseter  and 
Buccinator  muscles:  their  ducts  open  into  the  mouth,  opposite  the  last  molar 
tooth.     They  are  called  molar  glands. 

The  GCMS  are  composed  of  a  dense  fibrous  tissue,   closely  connected  to  the 
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perioel«um  uf  the  itlveolar  processes,  aud  surrounding  the  necks  of  the  teeth. 
They  are  corered  hj  smooth  and  Tascular  mucous  membrane,  which  is  remarkable 
for  it«  limited  sensibility.  Around  the  necks  of  the  teeth,  this  membrane 
presents  numerous  fine  papills;  and  from  this  point  it  is  reflected  into  the 
alveolus,  where  it  is  continuous  with  the  periosteal  membrane  lining  tlut 
ea,vity. 


The  Teeth. 

The  human  subject  ie  provided  with  two  distinct  aets  of  teeli),  which  make 
their  appearance  at  different  periods  of  life.  The  first  set  appear  in  childhood, 
and  are  called  the  temporary,  deciduous,  or  milk  teeth.  The  second  set,  vrhich 
also  appear  at  an  early  period,  continue  until  old  age,  and  are  named  permaiunt. 

The  Temporary  Teeth  are  twenty  in  number;  four  incisors,  two  canine,  and 
four  molars,  in  each  jaw. 

The  Permanent  Teeth  are  thirty-two  in  number;  four  incisors,  two  centrftl  and 
two  lateral,  two  canine,  four  bicuspids,  and  six  molars,  in  each  jaw. 

General  eharactert.  Each  tooth  consista  of  three  portions:  dte  crown,  or  body. 


197. — The  Permanent  Teeth.    External  View. 
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which  projects  above  the  gum;  the  root,  or  fang,  entirely  concealed  within  tlie 
alveolus;  and  the  neck,  the  constricted  portion  between  the  other  two. 

The  roots  of  the  teeth  are  firmly  implaoted  within  the  alveoli:  these  depressioDS 
are  lined  with  periosteum,  which  is  reflected  on  to  the  tooth  at  the  point  of  the 
fang,  and  covers  it  as  far  as  the  neck.  At  the  margin  of  the  alveolus,  the 
periosteum  becomes  continuous  with  the  fibrous  structure  of  the  gums. 
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Permanent  Teeth. 

The  Incisors,  or  cutting  teeth,  are  so  named  from  their  presenting  a  sharp, 
cutting  edge,  adapted  for  cutting  the  food.  They  are  eight  in  number,  and  form 
the  four  front  teeth  in  each  jaw. 

The  crown  is  directed  vertically,  is  wedge-like  in  form,  being  bevelled  at  the 
expense  of  its  posterior  surface,  so  as  to  terminate  in  a  sharp,  horizontal  cutting 
edge,  which,  before  being  subject  to  attrition,  presents  three  small  prominent 
points.  It  is  convex,  smooth,  and  highly  polished  in  front;  slightly  concave 
behind,  where  it  is  frequently  marked  by  slight  longitudinal  furrows. 

The  neck  is  constricted. 

The  fang  is  long,  single,  conical,  transversely  flattened,  thicker  before  than 
behind,  and  slightly  grooved  on  each  side,  in  the  longitudinal  direction. 

The  Incisors  of  the  Upper  Jaw  are  altogether  larger  and  stronger  thui  those 
of  the  lower  jaw.  They  are  directed  obliquely  downwards  and  forwards.  The 
two  central  ones  are  larger  than  the  two  lateral,  and  their  free  edges  sharp  and 
chisel-like,  being  bevelled  at  the  expense  of  their  posterior  edge:  the  root  is  more 
rounded. 

The  Incisors  of  the  Lower  Jaw  are  smaller  than  the  upper:  the  two  central 
ones  are  smaller  than  the  two  lateral,  and  are  the  smallest  of  all  the  incisor 
teeth. 

The  Canine  Teeth  (cuspidati)  are  four  in  number,  two  in  the  upper,  and 
two  in  the  lower  jaw;  one  being  placed  behind  each  lateral  incisor.  They  are 
larger  and  stronger  than  the  incisors,  especially  the  root,  which  sinks  deeply  into 
the  jaw,  and  causes  a  well  marked  prominence  upon  its  surface. 

The  crown  is  large  and  conical,  very  convex  in  front,  a  little  hollowed  and 
uneven  posteriorly,  and  tapering  to  a  blunted  point,  or  cusp,  which  rises  above 
the  level  of  the  other  teeth. 

The  root  is  single,  but  longer  and  thicker  than  that  of  the  incisors,  conical  in 
form,  compressed  laterally,  and  marked  by  a  slight  groove  on  each  side. 

The  Upper  Canine  Teeth  (vulgarly  called  eye-teeth),  are  larger  and  longer 
than  the  two  lower,  and  situated  a  little  behind  them. 

The  Lower  Canine  Teeth  are  placed  in  front  of  the  upper,  so  that  their  sum- 
mits correspond  to  the  interval  between  the  upper  canine  tooth  and  the  neigh- 
bouring incisor. 

The  Bicuspid  Teeth  (small,  or  false  molars),  are  eight  in  number,  four  in  each 
jaw,  two  being  placed  immediately  behind  each  of  the  canine  teeth.  They  are 
smaller  and  shorter  than  the  canine. 

The  crown  is  compressed  from  without  inwards,  and  surmounted  by  two  pyra- 
midal eminences,  or  cusps,  separated  by  a  groove,  hence  their  name,  bicuspidate. 
The  outer  of  these  cusps  is  larger  and  more  prominent  than  the  inner. 

The  neck  is  oval. 

The  root  is  generally  single,  compressed,  and  presenting  a  tendency  to  become 
double,  as  seen  from  the  deep  groove  on  each  side.     The  apex  is  generally  bifid. 

The  Upper  Bicuspids  are  larger,  and  present  a  greater  tendency  to  the 
division  of  their  roots  than  the  lower:  this  is  especially  marked  in  the  second 
upper  bicuspid. 

The  Molar  Teeth  {multicuspidati,  true,  or  large  molars),  are  the  largest  of 
the  permanent  set,  and  are  adapted,  from  the  great  breadth  of  their  crowns, 
for  grinding  and  pounding  the  food.  They  are  twelve  in  number,  six  in  each 
jaw,  three  being  placed  behind  each  of  the  posterior  bicuspids. 

The  crown  is  nearly  cubical  in  form,  rounded  on  each  of  its  lateral  surfaces, 
flattened  in  front  taxd  behind;  the  upper  surface  being  surmounted  by  four  or  five 
tubercles,  or  cusps,  (four  in  the  upper,  five  in  the  lower  molars),  separated  from 
each  other  by  a  crucial  depression,  hence  their  name,  multieuspidcUi. 
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The  neck  is  distinct,  large,  and  rounded. 

The  root  is  sul^divided  into  from  two  to  five  fangs,  each  of  which  presents  an 
aperture  at  its  summit. 

The  First  Molar  Tooth  is  the  largest  and  broadest  of  all:  its  crown  has  usaallj 
^ve  cusps,  three  outer  and  two  inner.  In  the  upper  jaw,  the  root  consists  of 
three  fangs,  widely  separated  from  one  another,  two  being  external,  the  other 
internal.  The  latter  is  the  largest  and  the  longest,  slightly  grooved,  and  some- 
times bifid.  In  the  lower  jaw,  the  root  consists  of  two  fangs,  one  being  placed  in 
front,  the  other  behind:  they  are  both  compressed  from  before  backwards,  aod 
grooved  on  their  contiguous  faces,  indicating  a  tendency  to  division. 

The  Second  Molar  is  a  little  smaller  than  the  first. 

The  crown  has  four  cusps  in  the  upper,  and  five  in  the  lower  jaw. 

The  root  has  three  fangs  in  the  upper  jaw,  and  two  in  the  lower,  the  characters 
of  which  are  similar  to  the  preceding  tooth. 

The  Third  Molar  Tooth  is  called  the  wisdom  tooth  {dens  sapientia),  from  it« 
late  appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  is 
directed  inwards. 

The  crown  is  small  and  rounded,  and  furnished  with  three  tubercles. 

The  root  is  generally  single,  short,  conical,  slightly  curved,  and  grooved  so  as 
to  present  traces  of  a  subdivision  into  three  fangs  in  the  upper,  and  two  in  the 
lower  jaw. 

Temporary  Teeth. 

The  temporary,  or  milk  teeth,  are  smaller,  but  resemble  in  form  those  of  the 
permanent  set.     The  hinder  of  the  two  temporary  molars  is  the  largest  of  all  the 
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milk  teeth,  and  is  succeeded  by  the  second  permanent  bicuspid.  The  first  upper 
molar  has  only  three  cusps,  two  external,  one  internal:  the  second  upper  molar 
has  four  cusps.  The  first  lower  molar  has  four  cusps:  the  second  lower  molar 
has  five.  The  fangs  of  the  temporary  molar  teeth  are  smaller,  and  more  diverging 
than  those  of  the  permanent  set;  but,  in  other  respects,  bear  a  strcmg  resemblance 
to  them. 
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Structure,  On  making  a  vertical  section  of  a  tooth  (fig.  299),  a  liollow  cavity 

^ill  be  found  in  the  interior.    This  cavity  is  situated  at  the  base  of  tlie  crown,  and 

is  continuouB  with  a  canal  which  traverees  the  centre  of 

each  fang,  and  openg  by  a  minute  orifice  at  its  extremity. 

The   shape    of  the    cavity    corresponds    somewhat    witli 

that    of  the    tooth:    it  forms    what  is    called    the  pulp  ^ 

cavity,  and  contains  a  soft,  highly  vascular,  and  seneitiTe 

substance,  the  dental  pulp.     The  pulp  ie  richly  aopplied 

-with  Teasels  and  nerves,  which  enter  the  cavity  through 

the  small  aperture  at  the  point  of  each  fang, 

The  solid  portion  of  the  tooth  consista  of  three  distinct 

structures,  viz.  ivory  (tooth-bone,  or  dentine),  which  forms 

the  larger  portion  of  the  t«ath;  enamel,  which  covers  the 

exposed  part,  or  crown;    and  the  cortical   substance,   or 

cement  (erutta  petrota),  which  is  disposed  as  a  thin  layer  on  the  surface  of  the 

fang. 

The  Ivory,  or  dentine  (fig.  300),  forms  the  principal  mass  of  a  tooth;  in  its 

central  part  is  the  cavity  enclosing  the  pulp.     It  is  a  modification  of  the  osseonj 
tissue,  from  which  it  differs,  however,  in  struc- 
ture and  chemical  composition.     On  examination     joo. — Vertical  Section  of  a  Kcob- 
with  the  microscope,  it  is  seen  to  consist  of  a  pid  Tooth  (minified), 

number  of  minute  wavy  and  branching  tubes, 
having  distinct  parietes.  Tbey  are  called  the 
denial  tubuli,  and  are  imbedded  in  a  dense  homo- 
geneous substance,  the  intertubular  tigttie. 

The  Dental  Tubuli  are  placed  parallel  with 
one  another,  and  open  at  their  inner  ends  into  the 
pulp  cavity.  They  pursue  a  wavy  and  undulating 
course  towards  the  periphery.  The  direction  of 
these  tubes  varies;  they  are  vertical  in  the  npper 
portion  of  the  crown,  oblique  in  the  neck  and 
upper  part  of  the  root,  and  towards  the  lower 
part  of  the  root  they  are  inclined  downwards. 
The  tubuli,  at  their  commencement,  are  about 
43V5  of  *P  inch  in  diameter;  in  their  course  they 
divide  and  subdivide  dicholomoualy,  so  as  to  give 
to  the  cut  surface  of  the  dentine  a  striated  ap- 
pearance. From  the  sides  of  the  tubes,  espe- 
cially in  tlie  fang,  ramifications  of  extreme  mi- 
nuteness are  given  ofi*,  which  join  together  in 
loops  in  the  intertubular  substance,  or  terminate 
in  small  dilatations,  from  which  branches  are  given 

off.  Near  the  periphery  of  the  dentine,  the  finer  ramifications  of  the  tubuli  term!* 
nate  in  a  somewhat  similar  manner.  In  the  fang,  these  ramifications  occasionally 
pass  into  the  crasta  petrosa.  The  dental  tubuli  have  comparatively  thick  walls, 
and  contain,  according  to  Mr.  Tomes,  slender  cylindrical  prolongations  of  the 
pulp- tissue. 

The  Intertubular  Substance  is  translucent,  finely  granular,  and  contains  the 
chief  part  of  the  earthy  matter  of  the  dentine.  After  the  earthy  matter  has  been 
removed,  by  steeping  a  tooth  in  weak  acid,  the  animal  basis  remainiu<;  is  described 
by  Henle  as  consisting  of  bundles  of  pale,  granular,  flattened  fibres,  running 
parallel  with  the  tubes;  bnt  by  Mr.  Nasmyth  as  consisting  of  a  mass  of  brick- 
■bsped  cells  surrounding  the  tubules.  By  Czermack  and  Mr.  Salter  it  is  sup- 
posed to  consist  of  laioinR  which  run  parallel  with  the  pulp  cavity,  across  the 
direction  of  the  tubes. 

Chemical  Competition.  According  to  Beraelius  and  Bibro,  dentine  consists  of 
z8  parts  of  animal,  and  72  of  earthy  matter.     The  animal  matter  is  resolvable  hj 
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boiling  into  gelatin.  The  earthy  matter  consists  of  phosphate  of  lime,  carbo- 
nate of  lime,  fluoride  of  calcium,  a  trace;  and  phosphate  of  magnesia  and  other 
salts. 

The  Enamel  is  the  hardest  and  most  compact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  exposed  part  of  the  crown,  as  far  as  the  commencement  of  Ac 
fang.  It  is  thickest  on  the  grinding  surface  of  the  crown,  until  worn  away  by 
attrition,  and  becomes  thinner  towards  the  neck.  It  consists  of  a  congeries  of 
minute  hexagonal  rods.  They  lie  parallel  with  one  another,  resting  by  one 
extremity  upon  the  dentine,  which  presents  a  number  of  minute  depressions  for 
their  reception;  the  other  extremity  forming  the  free  surface  of  the  crown. 
These  fibres  are  directed  vertically  on  the  summit  of  the  crown,  horizontally  at 
the  sides;  they  are  about  the  3-5^0  ^^  *^  ^^^  ^  diameter,  and  pursue  a  more  or 
less  wavy  course,  which  gives  to  the  cut  surface  of  the  enamel  a  series  of  con- 
centric lines. 

Numerous  minute  interstices  intervene  between  the  enamel-fibres  near  their 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluids  from 
the  dentinal  tubuli  into  its  substance.  The  enamel-rods  consist  of  solid  hexago- 
nal or  four-sided  prisms,  connected  by  their  surfaces  and  ends,  and  filled  with 
calcareous  matter.  K  the  latter  is  removed,  by  weak  acid,  from  newly-formed  or 
growing  enamel,  it  will  be  found  to  present  a  network  of  delicate  prismatic  cells 
of  animal  matter. 

Chemical  Composition.  According  to  Bibra,  enamel  consists  of  96*5  per  cent 
of  earthy  matter,  and  3*5  per  cent,  of  animal  matter.  The  earthy  matter  consists 
of  phosphate  of  lime,  with  traces  of  fluoride  of  calcium;  carbonate  of  lime,  phos- 
phate of  magnesia  and  other  salts. 

The  Cortical  Substance,  or  cement  {crusta  petrosa\  is  disposed  as  a  thio 
layer  on  the  roots  of  the  teeth,  from  the  termination  of  the  enamel,  as  far  as  the 
apex  of  the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  com- 
position, it  resembles  bone.  It  contains,  sparingly,  the  lacunas  and  canalic4ili 
which  characterise  true  bone:  those  placed  near  the  surface  have  the  canalicoli 
radiating  from  the  side  of  the  lacunsB  towards  the  periodontal  membrane;  and 
those  more  deeply  placed,  join  with  the  adjacent  dental  tubuli.  In  the  thicker 
portions  of  the  crusta  petrosa,  the  lamellse  and  Haversian  cands  peculiar  to  bone 
are  also  found.  As  age  advances,  the  cementum  increases  in  thickness,  and  give« 
rise  to  those  bony  growths,  or  exostoses,  so  common  in  the  teeth  of  the  aged;  the 
pulp  cavity  becomes  also  partially  filled  up  by  a  hard  substance,  intermediate  in 
structure  between  dentine  and  bone  {osteo-dentinCf  Owen ;  secondary  dentine^ 
Tomes).  It  appears  to  be  formed  by  a  slow  conversion  of  the  dental  pulp,  which 
shrinks  or  even  disappears. 

Development  op  the  Teeth  (figs.  301  to  306). 

According  to  the  observations  of  Arnold  and  Goodsir,  the  teeth  are  developed 
from  the  mucous  membrane  covering  the  edges  of  the  maxillary  arches.  About 
the  sixth  week  of  foetal  life  {^g.  30 1),  the  mucous  membrane  covering  the  edge 
of  the  upper  jaw,  presents  a  semicircular  depression  or  groove :  this  is  the  pri- 
mitive dental  groove  (Goodsir),  from  the  floor  of  which  the  germs  of  the  ten 
deciduous  or  milk-teeth  are  developed.  The  germ  of  each  tooth  is  formed  by  1 
conical  elevation  or  papilla  of  mucous  membrane  (fig.  302);  it  constitutes  the 
rudimentary  pulp  of  a  milk-tooth.  The  germs  of  the  milk-teeth  make  their 
appearance  in  the  following  order:  at  the  seventh  week,  the  germ  of  the  first 
deciduous  molar  of  the  upper  jaw  appears;  at  the  eighth  week,  that  for  the 
canine  tooth  is  developed;  the  two  incisor  papillae  appear  about  the  ninth  week 
(the  central  preceding  the  lateral);  lastly,  the  second  molar  papilla  is  seen  at  the 
tenth  week,  behind  the  anterior  molar.  The  teeth  of  the  lower  jaw  appear  rather 
later,  the  first  molar  papilla  being  only  just  visible  at  the  seventh  week;  and 
the  tenth  papilla  not  being  developed  before  the  eleventh  week.  This  completes 
the  first  or  papillary  stage  of  their  development. 
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The  dentel  groove  now  becomes  contmcted, 
its  margins  thickened  and  prominent,  and  the 
groove  is  converted  into  follicles,  for  the  re- 
ception of  the  papillte,  by  the  growth  of  mem- 
branous septa,  which  pass  across  the  groove 
between  its  borders  (fig.  303)*  The  follicles 
b^  this  means  become  the  alveoli,  lined  b; 
periosteum,  from  the  bottom  of  which  a  pro- 
cess of  the  mucous  membrane  of  the  guio 
rises,  which  is  the  germ  of  the  future  tooth. 
Tbe  follicle  for  the  first  molar  is  complete 
about  the  tenth  week,  the  canine  follows  next, 
succeeded  by  the  folliclea  for  the  incisors, 
which  are  completed  about  the  eleventh  or 
twelfth  week;  and,  lastly,  the  follicle  of  the 
posterior  deciduous  molar  is  completed  about 
the  fourteenth  week.  These  changes  consti- 
tute the  second  or  follicular  stage. 

About  the  thirteenth  week,  the  papillie 
begin  to  grow  rapidly,  project  from  the  folli- 
cles, and  assume  a  form  corresponding  with 
that  of  the  future  teeth;  the  follicles  soon 
become  deeper,  and  from  their  margins  small 
membranous  processes,  or  operculo,  are  de- 
veloped, which,  meeting,  unite  and  form  a  lid 
to  the  now  cloBcd  cavity  (fig.  304).  These 
processes  correspond  in  shape  to  the  form  of 
the  crown  of  the  tooth,  and  in  number  to 
the  tubercles  on  its  surface.  The  follicles  of 
the  incisor  teeth  have  two  opercula,  the  canine 
three,  and  the  molars  four  or  five  each.  The 
follicles  are  thus  converted  into  dental  sacs, 
and  the  contained  papilla  become  pulps.  The 
lips  of  the  dental  groove  gradually  advance 
over  the  follicles  from  behind  forwards,  and, 
uniting,  gradually  obliterate  it.  This  com- 
pletes the  third  or  saccular  stage,  which  takes 
place  about  the  end  of  the  fifteenth  week. 

The  deep  portion  of  the  primitive  dental 
groove  is  now  closed  in;  but  the  more  super- 
ficial portion,  near  the  surface  of  the  gum, 
still  remains  open;  it  is  called  by  Mr.  Goodsir, 
the  tecondary  dental  groove :  from  it  are  de- 
veloped the  ten  anterior  permanent  teeth. 
Abont  the  fourteenth  week,  certain  tunated 
depressions  are  formed,    one    behind    each  of 
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deciduous  teeth,  and  a  papilla  projects  from  the  bottom  of  each,  which  is  the 
germ  of  the  permanent  tooth:  at  the  same  time,  one  or  more  opercular  folds  are 
developed  from  the  sides  of  the  cavity;  and  these  uniting,  divide  it  into  two 
portions;  the  lower  portion  containing  the  papilla  of  the  permanent  tooth,  the 
upper  narrower  portion  becoming  gradually  contracted  in  the  same  way  that  the 
primitive  dental  groove  was  obliterated  over  the  sacs  of  the  deciduous  teeth. 

The  six  posterior  permanent  teeth  in  each  jaw,  three  on  each  side,  arise  firom 
successive  extensions  backwards  of  the  posterior  part  of  the  primitive  dental 
groove.  During  the  fourth  month,  that  portion  of  the  dental  groove  which  lies 
behind  the  last  temporary  molar  follicle  remains  open,  and  from  it  is  developed 
the  papilla,  the  rudiment  of  the  first  permanent  molar.  The  follicle  in  which 
it  is  contained  becomes  closed  by  its  operculum,  and  the  upper  part  of  the 
now-formed  sac  elongates  backwards  to  form  a  cavity  of  reserve,  in  which  the 
papilla  of  the  second  permanent  molar  appears  at  the  seventh  month  after  birth. 
After  a  considerable  interval,  during  which  the  sacs  of  the  first  and  second 
permanent  molars  have  considerably  increased  in  size,  the  remainder  of  tlie 
cavity  of  reserve  presents  for  the  last  time  a  series  of  changes  similar  to  the 
preceding,  and  gives  rise  to  the  sac  and  papilla  of  the  wisdom-tooth,  which 
appears  at  the  sixth  year. 

Growth  of  the  Teeth,  As  soon  as  the  dental  sacs  are  formed  by  the  closing  in 
of  the  follicles,  they  gradually  enlarge,  as  well  as  their  contained  papillae.  The 
sacs  consist  of  two  layers:  an  internal  highly  vascular  layer,  lined  by  epithelium: 
and  an  external  or  areolo-fibrous  membrane,  andogous  to  the  corium  of  the 
mucous  membrane. 

The  Dental  Pulps  soon  become  moulded  to  the  form  of  the  future  teeth,  and  are 
adherent  by  their  bases  to  the  bottom  of  the  dental  sacs;  in  the  case  of  the  molars, 
the  base  of  the  pulp  is  divided  into  two  or  more  portions,  which  form  the  future 
fangs.  During  the  fourth  or  fifth  month  of  fcetal  life,  a  thin  lamina  or  cap  of  dentine 
is  formed  on  the  most  prominent  point  of  the  pulp  of  all  the  milk-teeth.  In  the 
incisor  and  canine  teeth,  this  newly-formed  lamina  has  the  form  of  a  hollow  cone ; 
in  the  molar  teeth,  as  many  separate  laminse  are  found,  as  there  are  eminences 
upon  its  crown.  These  laminae  grow  at  the  expense  of  the  pulp-substance, 
increasing  in  breadth  by  a  growth  around  their  margins,  and  in  thickness  by  a 
similar  formation  in  its  substance;  the  separate  cones  (if  a  molar  tooth)  ultimately 
coalesce,  and  the  crown  is  completely  formed.  The  pulp  now  becomes  constricted, 
so  as  to  form  the  cervix;  and  the  remaining  portion  becomes  narrow  and  elon- 
gated, to  form  the  fang.  The  growth  of  dentine  takes  place  from  the  surface 
towards  the  interior,  until  nothing  but  the  small  cavitas  pulptB  remains  in  the 
centre  of  the  tooth,  conmiunicating  by  the  aperture  left  at  the  point  of  each  fang, 
with  the  dental  vessels  and  nerves. 

As  soon  as  the  formation  of  the  dentine  has  commenced,  there  is  developed 
from  the  inner  wall  of  the  dental  sac,  a  soft  pulpy  mass,  the  enamel  orgariy  which 
is  intimately  united  to  the  surface  of  the  dental  pulp,  or  its  cap  of  dentine.  It 
consists  of  a  mesh  of  fibres,  elastic  and  spongy,  containing  within  its  reticulations 
fiuid  albumen;  and  at  the  point  of  junction  of  each  fibre,  a  transparent  nucleus  \% 
visible.  The  surface  towards  the  dentinal  pulp  is  covered  by  a  layer  of  elongated 
nucleated  cells,  the  enamel  membrane.  The  deposition  of  the  enamel  takes  place 
on  the  outer  surface  of  the  cap  of  dentine. 

The  Cementum  appears  to  be  formed,  at  a  later  period  of  life,  by  the  perio- 
dontal membrane,  extending  from  the  margin  of  the  enamel  downwards. 

Eruption.  When  the  calcification  of  the  dififerent  tissues  of  the  tooth  is  suffi- 
ciently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  be  afterwards 
subjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  the  gum. 
The  gum  is  absorbed  by  the  pressure  of  the  crown  of  the  tooth  against  it,  which 
is  itself  pressed  up  by  the  increasing  size  of  the  fang.  Concurrent  with  thip,  the 
septa  l)etween  the  dental  sacs,  at  firFt  fibrous  in  structure,  soon  ossify,  and  consti- 
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tute  the  alveoli;  these  firmlj  embrace  the  necks  of  the  teeth,  and  afford  them  a 
solid  basis  of  support. 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and 
is  complete  about  the  end  of  the  second  jear,  those  of  the  lower  jaw  preceding 
the  upper. 

Tlie  periods  for  the  eruption  of  the  temporary  set  are : 

7th  month,  central  incisors.  14th  to  20th  month,  canine. 

7th  to  loth  month,  lateral  incisors.  i8th  to  36th  month,  posterior  molars. 

1 2th  to  14th  month,  anterior  molars. 

Calcification  of  the  permanent  teeth  commences  a  little  before  birth,  and  pro- 
ceeds in  the  following  order  in  the  upper  jaw,  in  the  lower  jaw;  appearing  a  little 
earlier.  First  molar,  ^ve  or  six  months;  the  central  incisor  a  little  later;  lateral 
incisors  and  canine,  about  the  eighth  or  ninth  month;  the  bicuspids  at  the  second 
year;  second  molar,  ^\g  or  six  years;  wisdom-tooth,  about  twelve  years. 

Previous  to  the  permanent  teeth  penetrating  the  gum,  the  bony  partitions 
separating  their  sacs  from  the  deciduous  teeth  are  absorbed,  the  fangs  of  the 
temporary  teeth  disappear,  and  the  permanent  teeth  become  now  placed  under  the 
loose  crowns  of  the  deciduous  teeth ;  the  latter  finally  become  detached,  when 
the  permanent  teeth  take  their  place  in  the  mouth. 

The  eruption  of  the  permanent  teeth  takes  place  at  the  following  periods,  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval : 

6^  years,  first  molars.  loth  year,  second  bicuspid. 

7th  year,  two  middle  incisors.  nth  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  1 2th  to  13th  year,  second  molars. 

9th  year,  first  bicuspid.  17th  to  2 1st  year,  wisdom-teeth. 

The  Palate. 

The  Palate  forms  the  roof  of  the  mouth;  it  consists  of  two  portions,  the  hard 
palate  in  front,  the  soft  palate  behind. 

The  Hard  Palate  is  bounded  in  front  and  at  the  sides  by  the  alveolar  arches 
and  gums;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covered  by  a  dense 
structure,  formed  by  the  periosteum  and  mucous  membrane  of  the  mouth,  which 
are  intimately  adherent.  Along  the  middle  line  is  a  linear  ridge  or  raphe,  which 
terminates  anteriorly  in  a  small  papilla,  corresponding  with  the  inferior  opening 
of  the  anterior  palatine  fossa.  This  papilla  receives  filaments  from  the  naso- 
palatine and  anterior  palatine  nerves.  On  either  side  and  in  front  of  the  raphe, 
the  mucous  membrane  is  thick,  pale  in  colour,  and  corrugated;  behind,  it  is  thin, 
smooth,  and  of  a  deeper  colour:  it  is  covered  with  squamous  epithelium,  and  fur- 
nished with  numerous  glands  (palatal  glands),  which  lie  between  the  mucous 
membrane  and  the  surface  of  the  bone. 

The  Soft  Palate  (  Velum  pendulum  palati)  is  a  moveable  fold,  suspended  from 
the  posterior  border  of  the  hard  palate,  forming  an  incomplete  septum  between  the 
mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  membrane,  enclosing  mus- 
cular fibres,  an  aponeurosis,  vessels,  nerves,  and  mucous  glands.  When  occupying 
its  usual  position  (a  relaxed  pendent  state),  its  anterior  surface  is  concave,  con- 
tinuous with  the  roof  of  the  mouth,  and  marked  by  a  median  ridge  or  raphe, 
which  indicates  its  original  separation  into  two  lateral  halves.  Its  posterior 
surface  is  convex,  and  continuous  with  the  mucous  membrane  covering  the  fioor 
of  the  posterior  nares.  Its  upper  border  is  attached  to  the  posterior  margin  of 
the  hard  palate,  and  its  sides  are  blended  with  the  pharynx.  Its  lower  border  is 
free. 

Hanging  from  the  middle  of  its  lower  border  is  a  small  conical-shaped  pendu- 
lous process,  the  uvula ;    and  arching  outwards  and  downwards  from  the  ba.«<e  of 
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the  UTula  on  each  side,  are  two  curved  folds  of  mucous  membrane,  contamin^ 
muscular  fibres,  called  the  arches  or  pillars  of  the  soft  palate. 

The  anterior  pillar  runs  downwards  and  forwards  to  the  side  of  the  base  of 
the  tongue,  and  is  formed  by  the  projection  of  the  Palato-glossus  muscle,  coyered 
by  mucous  membrane. 

The  posterior  pillars  are  more  closely  approximated  and  larger  than  the  ante- 
rior; they  run  downwards  and  backwards  to  the  sides  of  the  pharynx,  and  are 
formed  by  the  projection  of  tlie  Palato-pharyngei  muscles,  covered  by  mucous 
membrane.  The  anterior  and  posterior  pillars  are  separated  below  by  a  triangular 
interval,  in  which  the  tonsil  is  lodged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sides  is  called  the 
isthmus  of  the  fatices.  It  is  bounded  above  by  the  free  margin  of  the  palate; 
below,  by  the  tongue;  and  on  each  side,  by  ^e  pillars  of  the  soft  palate  and 
tonsils. 

The  mucous  membrane  of  the  soft  palate  is  thin,  and  covered  with  squamouit 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  Cube, 
where  it  is  columnar  and  ciliated.  The  palatine  glands  form  a  continuous  layer 
on  its  posterior  surface  and  around  the  uvula. 

The  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer,  attached 
above  to  the  hard  palate,  and  becoming  thinner  towards  the  free  margin  of  the 
velum.     It  is  blended  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  muscles  of  the  soft  palate  are  five  on  each  side;  the  Levator  palati.  Tensor 
palati,  Palato-glossus,  Palato-pharyngeus,  and  the  Azygos  uvulae.     (See  p.  213.) 

The  Tonsils  {Amygdalce)  are  two  glandular  organs,  situated  one  on  each  side 
of  the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate.  The 
tonsils  are  of  a  rounded  form,  and  vary  considerably  in  size  in  different  individuid?. 
Externally  the  tonsil  is  in  relation  with  the  inner  surface  of  the  Superior  con- 
stricter,  and  with  the  internal  carotid  and  ascending  phar3mgeal  arteries,  and 
corresponds  to  the  angle  of  the  lower  jaw.  Its  inner  surface  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  numerous  folli- 
cles branch  out  into  the  substance  of  the  gland.  These  follicles  are  lined  by  a 
continuation  of  the  mucous  membrane  of  the  pharynx,  covered  with  epithelium, 
their  walls  being  formed  by  a  layer  of  closed  capsules  imbedded  in  the  submucous 
tissue.  These  capsules  are  analogous  to  those  of  Peyer's  glands;  they  contain  a 
thick  greyish  secretion. 

The  arteries  supplying  the  tonsil  are  the  dorsalis  lingusB  from  the  lingual, 
the  ascending  palatine  and  tonsillar  from  the  facial,  the  ascending  pharyngeal 
from  the  external  carotid,  and  the  descending  palatine  branch  of  the  internal 
maxillary. 

The  veins  terminate  in  the  tonsillar  plexus,  on  the  outer  side  of  the  tonsil. 

The  nerves  are  derived  from  the  fifth,  and  from  the  glosso-pharyngeal. 

The  Salivary  Glands. 

The  principal  salivary  glands  communicating  with  the  mouth,  and  pouring  their 
secretion  into  its  cavity,  are  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  Gland  {iraphy  near;  ow,  corov  the  ear)  (fig.307),  so  called  from 
being  placed  near  the  ear,  is  the  largest  of  the  three  salivary  glands,  varying  in 
weight  from  half  an  ounce  to  an  ounce.  It  lies  upon  the  side  of  the  face,  imme- 
diately in  front  of  the  external  ear.  It  is  bounded  above  by  the  zygoma;  below, 
by  the  angle  of  the  jaw,  and  by  an  imaginary  line  drawn  between  it  and  the  Stemo- 
mastoid  muscle;  anteriorly,  it  extends  to  a  variable  extent  over  the  Massetcr  mus- 
cle; posteriorly,  it  is  bounded  by  the  external  meatus,  the  mastoid  process,  and 
the  insertion  of  the  Stemo-mastoid  muscle,  which  it  slightly  overlaps.  Its  outer 
surface  is  smooth,  covered  by  the  integument,  fascia,  and  Platysma,  and  has  one 
or  two  lymphatic  glands  resting  on  it.     Its  inner  surface  passes  behind  the  ramus 
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of  the  lower  jav,  between  it  and  the  mastoid  process.  This  portion  of  the  gland 
is  deeply  eeated,  extending  above  into  the  back  part  of  the  glenoid  cavity;  behind 
an<t  below,  lying  upon  the  styloid  process  and  Styloid  muecles;  and,  in  front,  ad- 
vancing  forwards  beneath  the  ramus  of  the  jaw,  between  the  two  Pterygoid 
muBciee.  Embedded  in  its  substance  is  the  external  carotid,  which  oBcends  beliind 
the  raraus  of  the  jaw;  the  posterior  auricular  artery  emerges  from  it  behind;  the 
temporal  artery  above;  the  transTerse  facial  in  front;  and  the  internal  maxillary 
winds  through  it  inwards,  behind  the  neck  of  the  jaw.     Superficial  to  the  carotid 
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srtery  is  the  trunk  formed  by  the  onion  of  the  temporal  and  internal  maxillary 
veins.  It  is  traversed,  from  before  backwards,  by  the  facial  nerve  and  its 
branches,  which  emerge  at  Us  anterior  border;  the  great  auricular  nerve  pierces 
the  gland  to  join  the  facial,  and  the  temporal  branch  of  the  inferior  maxillary 
nerve  lies  above  the  upper  part  of  the  gland.  The  internal  carotid  artery  and 
internal  jugular  vein  lie  close  to  its  deep  surface. 

The  duel  of  the  parotid  gland  (Steno's)  is  about  two  inches  and  a  half  in 
length.  It  commences  upon  the  inner  surface  of  the  cheek  by  a  small  orifice, 
opposite  the  second  molar  tooth  of  the  upper  jaw;  running  obliquely  for  a  short 
distance  beneath  the  mucous  membrane,  it  pierces  the  Buccinator  muscle,  and 
crosses  the  Masseter  to  the  anterior  border  of  the  gland,  in  the  substance  of 
which  it  subdivides  into  numerous  branches.  The  direction  of  the  duct  corre- 
sponds to  a  line  drawn  across  the  face  about  a  finger's  breadth  below  the  zygoma, 
from  the  lower  part  of  the  concha,  to  midway  between  the  free  margin  of  the 
upper  lip  and  the  ala  of  the  nose.  While  crossing  the  Masseter,  it  receives  the 
duct  of  a  small  detached  portion  of  the  gland,  wliicb  occasionally  exists  as  a  sepa- 
rate lobe,  the  tocia  parotidu.  The  parotid  duct  is  dense,  of  considerable  thick- 
ness, and  its  canal  about  the  size  of  a  crow-quill:  it  consists  of  an  external  or 
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fibrous  coat,  of  considerable  density,   containing   contractile   fibres,    and   of   an 
internal  or  mucous  coat,  lined  with  columnar  epithelium. 

The  arteries  supplying  the  parotid  gland  are  derived  from  the  external  carotid, 
and  from  the  branches  of  that  vessel  in  or  near  its  substance. 

The  veins  follow  a  similar  course. 

The  lymphatics  terminate  in  the  superficial  and  deep  cervical  glands,  passing 
in  their  course  through  two  or  three  lymphatic  glands,  placed  on  its  surface  and 
in  its  substance. 

The  nerves  are  derived  from  the  carotid  plexus  of  the  sympathetic,  the  facial, 
superficial  temporal,  and  great  auricular  nerves. 

The  Submaxillary  Gland  is  situated  below  the  jaw,  in  the  anterior  part  of  the 
submaxillary  triangle  of  the  neck.  It  is  irregular  in  form,  and  weighs  about  two 
drachms.  It  is  covered  in  by  the  body  of  the  lower  jaw,  the  integument,  Platysma, 
and  deep  cervical  fascia;  and  lies  upon  the  Mylo-hyoid,  Hyo-glossus,  and  Stylo- 
glossus muscles,  a  portion  of  the  gland  passing  beneath  the  posterior  border  of  the 
Mylo-hyoid.  Behind,  it  is  separated  from  the  parotid  gland  by  the  stylo-maxil- 
lary ligament,  and  from  the  sublingual  gland  in  front  by  the  Mylo-hyoid  muscle. 
The  facial  artery  lies  in  a  groove  in  its  posterior  and  upper  border. 

The  duct  of  the  submaxillary  gland  (Wharton's)  is  about  two  inches  in  length, 
and  its  walls  much  thinner  than  those  of  the  parotid  duct.  It  commences  by  a 
narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  of  the  frtenum  linguae. 
Passing  between  the  sublingual  gland  and  the  Genio-hyo-glossus  muscle,  it  runs 
backwards  and  outwards  between  the  Mylo-hyoid,  and  the  Hyo-glossus  and 
G^nio-hyo-glossus  muscles,  to  the  deep  portion  of  the  gland,  where  it  divides 
into  numerous  branches. 

The  arteries  supplying  the  submaxillary  gland  are  branches  of  the  facial  and 
lingual.  Its  veins  follow  the  course  of  the  arteries.  The  nerves  are  derived  from 
the  submaxillary  ganglion,  from  the  mylo-hyoid  branch  of  the  inferior  dental,  and 
from  the  sympathetic. 

The  Sublingual  Gland  is  the  smallest  of  the  salivary  glands.  It  is  situated 
beneath  the  mucous  membrane  of  the  floor  of  the  mouth,  on  either  side  of  the 
frsenum  linguae,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
symphysis.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and 
weighs  about  a  drachm.  It  is  in  relation,  above,  with  the  mucous  membrane; 
below,  with  the  Mylo-hyoid  muscle;  in  front,  with  the  depression  on  the  side  of 
the  symphysis  of  the  lower  jaw,  and  with  its  fellow  of  the  opposite  side;  behind, 
with  the  deep  part  of  the  submaxillary  gland;  and  internally,  with  the  Genio-hyo- 
glossus,  from  which  it  is  separated  by  the  lingual  nerve  and  Wharton's  duct.  Its 
excretory  ducts  {ductus  Riviniani),  from  eight  to  twenty  in  number,  open  sepa- 
rately into  the  mouth,  on  the  elevated  crest  of  mucous  membrane,  caused  by  the 
projection  of  the  gland,  on  either  side  of  the  frasnum  linguae.  One  or  more 
join  to  form  a  tube  which  opens  into,  or  near,  the  Whartonian  duct:  it  is  called 
the  duct  of  Bartholine. 

Vessels  and  Nerves,  The  sublingual  gland  is  supplied  with  blood  from  the 
sublingual  and  submental  arteries.     Its  nerves  are  derived  from  the  gustatory. 

Structure,  The  salivary  are  conglomerate  glands,  consisting  of  numerous  lobes, 
which  are  made  up  of  smaller  lobules,  connected  together  by  dense  areolar  tissue, 
vessels,  and  ducts.  Each  lobule  consists  of  numerous  closed  vesicles,  which  open 
into  a  common  duct:  the  wall  of  each  vesicle  is  formed  of  a  delicate  basement 
membrane,  lined  by  epithelium,  and  covered  on  its  outer  surface  with  a  dense 
capillary  network.  In  the  submaxillary  and  sublingual  glands,  the  lobes  are 
larger  and  more  loosely  united  than  in  the  parotid. 

The  Pharynx. 

The  pharynx  is  that  part  of  the  alimentary  canal  which  is  placed  behind  the 
nose,  mouth,  and  larynx.     It  is  a  musculo-membranous  sac,  somewhat  conical  in 
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of  the  lower  jaw,  between  it  and  the  mastoid  process.  Thia  portion  of  the  gland 
is  deeply  seated,  extending  above  int«  the  back  part  of  the  glenoid  cavity;  behind 
and  below,  lying  apon  the  styloid  process  and  Styloid  muscles;  and,  in  front,  ad- 
vancing forwards  beneath  the  ramus  of  the  jaw,  between  the  two  Pterygoid 
muBcles.  Embedded  in  its  substance  is  the  external  carotid,  which  ascends  behind 
the  ramus  of  the  jaw;  the  posterior  auricular  artery  emerges  fVom  it  behind;  the 
temporal  artery  above;  the  transverse  facial  in  front;  and  the  internal  maxillary 
winds  through  it  inwards,  behind  the  neck  of  tlie  jaw.     Superficial  to  the  carotid 
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artery  is  the  trunk  farmed  by  the  union  of  the  temporal  and  internal  maxillary 
veins.  It  is  traversed,  from  before  backwards,  by  the  facial  nerve  and  its 
branches,  which  emerge  at  its  anterior  border;  the  great  auricalar  nerve  pierces 
the  gland  to  join  the  facial,  and  the  temporal  branch  of  the  inferior  maxillary 
nerve  lies  above  the  upper  part  of  the  gland.  The  internal  carotid  artery  and 
internal  jugular  vein  lie  close  to  its  deep  surface. 

The  duel  of  the  parotid  gland  (Steno's)  is  about  two  inches  and  a  half  in 
length.  It  commences  upon  the  inner  surface  of  the  cheek  by  a  small  orifice, 
opposite  the  second  molar  tooth  of  the  upper  jaw;  running  obliquely  for  a  short 
distance  beneath  the  mucous  membrane,  it  pierces  the  Buccinator  muscle,  and 
crosses  the  Masseter  (o  the  anterior  border  of  the  gland,  in  the  substance  of 
which  it  subdivides  into  numerous  branches.  The  direction  of  the  duct  corre- 
sponds to  a  line  drawn  across  the  face  about  a  finger's  breadth  below  the  zygoma, 
from  the  lower  part  of  the  concha,  to  midway  between  the  free  margin  of  the 
upper  lip  and  the  ala  of  the  nose.  While  crossing  the  Masseter,  it  receives  the 
duet  of  a  small  detached  portion  of  the  gland,  which  occasionally  exists  as  a  sepa- 
rate lobe,  the  locia  parolidit.  The  parotid  duet  is  dense,  of  considerable  thick- 
nesB,  and  its  eanal  about  the  size  of  a  crow-quill;  it  ronsiMs  of  an  external  or 
QQ 
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part  of  the  alimentary  canal,  being  most  contracted  at  its  commencement,  and  at 
the  point  where  it  passes  through  the  Diaphragm. 

Relations,  In  the  neck,  the  cesophagus  is  in  relation,  in  fronts  with  the  trachea; 
and,  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with  the 
thyroid  gland  and  thoracic  duct;  behind^  it  rests  upon  the  vertebral  column 
and  Longus  colli  muscle;  on  each  side^  it  is  in  relation  with  the  common  carotid 
artery  (especially  the  left,  as  it  inclines  to  that  side),  and  part  of  the  lateral  lobes 
of  the  thyroid  gland;  the  recurrent  laryngeal  nerves  ascend  between  it  and  the 
trachea. 

In  the  thoraxy  it  is  at  first  situated  a  little  to  the  left  of  the  median  line:  it 
passes  across  the  left  side  of  the  transverse  part  of  the  aortic  arch,  descends  in 
the  posterior  mediastinum,  along  the  right  side  of  the  aorta,  until  near  the 
Diaphragm,  where  it  passes  in  front  and  a  little  to  the  left  of  this  vessel,  previous 
to  entering  the  abdomen.  In  is  in  relation,  in  fronty  with  the  trachea,  the  arch 
of  the  aorta,  the  left  bronchus,  and  the  posterior  surface  of  the  pericardium; 
behind^  it  rests  upon  the  vertebral  column,  the  Longus  colli,  and  the  intercostal 
vessels;  and  below,  near  the  Diaphragm,  upon  the  front  of  the  aorta;  laterally^  it 
is  covered  by  the  pleuras;  the  vena  azygos  major  lies  on  the  right,  and  the 
descending  aorta  on  the  left  side.  The  pneumogastric  nerves  descend  in  close 
contact  with  it,  the  right  nerve  passing  down  behind,  and  the  left  nerve  in  front 
of  it. 

StMrgical  Anatomy.  The  relations  of  the  oesophagus  are  of  considerable  practical  inter- 
est to  the  surgeon,  as  he  is  frequently  required,  in  cases  of  stricture  of  this  tube,  to 
dilate  the  canal  by  a  bougie,  when  it  becomes  of  importance  that  its  direction,  and 
relations  to  surrounding  pa^  should  be  remembered.  In  cases  of  malignant  disease  of 
the  oesophagus,  where  its  tissues  have  become  softened  from  infiltration  of  the  morbid 
deposit,  the  greatest  care  is  requisite  in  directing  the  bougie  through  the  strictured  part, 
as  a  false  passage  may  easily  be  made,  and  the  instrument  may  pass  into  the  mediastinum, 
or  into  one  or  the  other  pleural  cavity,  or  even  into  the  pericuxuum. 

The  student  should  also  remember  that  contraction  of  the  oesophagus,  and  consequent 
symptoms  of  stricture,  are  occasionally  produced  by  an  aneurism  of  some  p€u*t  of  the 
aorta  pressing  upon  ttiis  tube.  In  such  a  case,  the  passage  of  a  bougie  could  only  faciUtate 
the  fatal  issue. 

It  occasionally  happens  that  a  foreign  body  becomes  impacted  in  the  oesophagus,  whidi 
can  neither  be  brought  upwards  nor  moved  downwards.  When  all  ordinary  means  for  its 
removal  have  failed,  excision  is  the  only  resource.  This  of  course  can  only  be  performed 
when  it  is  not  very  low  down.  If  the  foreign  body  is  allowed  to  remain,  extensive  inflam* 
mation  and  ulceration  of  the  oesophagus  may  ensue.  In  one  case  with  which  I  am 
acquainted,  the  foreign  body  ultimately  penetrated  the  intervertebral  substance,  and 
destroyed  life  by  inflammation  of  the  membranes  and  substance  of  the  cord. 

The  operation  of  oesophagotomy  is  thus  performed.  The  patient  being  placed  upon  his 
back,  with  the  head  and  shoulders  slightly  elevated,  an  incision,  about  four  inches  in 
length,  should  be  made  on  the  left  side  of  the  trachea,  from  the  thyroid  cartilage  down- 
wards, dividing  the  skin  and  Platysma.  The  ed^es  of  the  wound  being  separated,  the  Omo- 
hyoid muscle,  and  the  fibres  of  the  Stemo-hyoid  and  Stemo-thyroid  muscles,  must  be  cut 
through;  the  sheach  of  the  carotid  vessels  being  exposed,  should  be  drawn  outwards,  and 
retained  in  that  position  by  retractors ;  the  oesophagus  will  then  be  exposed,  and  should 
be  divided  over  the  foreign  body,  which  should  then  be  removed.  Great  care  is  neceaaary 
to  avoid  woimding  the  thyroid  vessels,  the  thyroid  gland,  and  the  laryngeal  nerves. 

Structure,  The  oesophagus  has  three  coats:  an  external,  or  muscular;  a  middle, 
or  cellular;  and  an  internal,  or  mucous  coat. 

The  muscular  coat  is  composed  of  two  planes  of  fibres  of  considerable  thick- 
ness, an  external  longitudinal,  and  an  internal  circular. 

The  longitudinal  fibres  are  arranged,  at  the  commencement  of  the  tube,  in 
three  fasciculi ;  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  posterior 
surface  of  the  cricoid  cartilage;  and  one  at  each  side,  which  are  continuous  with 
the  fibres  of  the  Inferior  constrictor:  as  they  descend  they  blend  together,  and 
form  a  uniform  layer,  which  covers  the  outer  surface  of  the  tube. 

The  circular  fibres  are  continuous  above  with  the  Inferior  constrictor:  their 
direction  is  transverse  at  the  upper  and  lower  parts  of  the  tube,  but  oblique  in 
the  central  part. 


The  mnBcuIar  fibres  in  the  upper  part  of  the  (esophagus  are  of  a  red  colour, 
and   consist  chiefly  of  the  striped  variety;  but  below,  they  consisC  cntirelj  of  the 
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]oS. — The  BcKions  of  the  Abdomen  and  their  CcmteDta. 
(Edge  of  CwtAl  Cutihges  in  dotted  oatlioe.) 


Right  Hypoehondriac, 
The  riglit  lobe  of  the 
liver  and  the  gall- blnddcr, 
the  duodenum,  hepatic 
flexure  of  the  colon,  upper 
part  of  the  right  kidney, 
and  right  Eupra-renal  cap- 
sule. 


Right  Lumbar. 
Ascending  colon,  lower 


Epiga$tric  Region. 

The  middle  and  pylo- 
ric end  of  the  elomach, 
left  lobe  of  the  liver  and 
tobu8  Spigelii,  the  hepa- 
tic vessels,  cicliac  axis, 
eemi lunar  ganglia,  pan- 
creas, ports  of  the  aorta, 
rena  cava,  vena  azygos, 
and  thoracic  duct. 
Umbilical  Region. 

The  transverse  colon, 


Le/i  Hgpoekottdriae. 
The  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  the  pancrew, 
the  splenic  flexure  of  the 
colon,  upper  half  of  the 
left  kidney,  and  left  so- 
pra- renal  capsule. 


Left  Lumbar. 
Descending  colon,  lower 
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Tae  Peritoskum. 

The  peritoneum  (ireptretveiv,  to  extend  around)  is  a  serous  membrane;  anii, 
like  all  membranes  of  this  claes,  a  shut  sac.  In  tbc  female,  however,  it  ie  not 
completely  closed,  the  FaUopian  tubes  communicating  with  it  by  their  free 
extremities;  and  thus  the  serous  membrane  is  continuous  with  their  mucous 
lining. 

Xhe  peritoneum  invests,  more  or  less  completely,  all  the  visc' 
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The  viscera  thus  shown  to  be  almost  entirely  invested  hj  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  duodenum,  jejunum,  and  ileum,  transverse 
colon,  sigmoid  flexure,  upper  end  of  rectum,  uterus,  and  ovaries. 

Those  partially  covered  hj  it  are  the  descending  and  transverse  portions  of  the 
duodenum,  the  caecum,  the  ascending  and  descending  colon,  the  middle  portion  of 
the  rectum,  and  the  upper  part  of  the  vagina  and  posterior  wall  of  bladder. 

Those  receiving  no  investment  from  it,  are  the  lower  end  of  the  rectum,  the 
neck,  base,  and  anterior  surface  of  the  bladder,  and  the  lower  part  of  the 
vagina. 

Numerous  folds  are  formed  hj  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  position,  and,  at  the  same  time,  enclose  the 
vessels  and  nerves  proceeding  to  each  part.  Some  of  the  folds  are  called 
ligaments,  from  their  serving  to  support  the  organs  in  position.  Others  con- 
stitute the  mesenteries,  which  connect  certain  parts  of  the  intestine  with  the 
abdominal  wall;  and  lastly,  those  are  called  omenta,  which  proceed  from  one 
viscus  to  another. 

The  Ligaments,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.     They  are  described  with  their  respective  organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  gastro- 
splenic  omentum. 

The  Lesser,  or  GastrO' hepatic  Omentum,  is  the  duplicature  which  extends 
between  the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the 
stomach.  It  is  extremely  thin,  and  consists,  as  before  said,  of  two  layers  of 
peritoneum.  At  the  left  border,  its  two  layers  pass  on  to  the  end  of  the  oesopha- 
gus; but,  at  the  right  border,  where  it  is  free,  they  are  continuous,  and  form  a 
free  rounded  margin,  which  contains  between  its  layers  the  hepatic  artery,  the 
ductus  communis  choledocus,  the  portal  vein,  lymphatics,  and  hepatic  plexus 
of  nerves;  all  these  structures  being  enclosed  in  loose  areolar  tissue,  called 
Glisson^s  capsule. 

The  Great  Omentum  {gastro-colic)  is  the  largest  peritoneal  fold.  It  consists 
of  four  layers  of  peritoneum,  two  of  which  descend  from  the  stomach,  one  from 
its  anterior,  the  other  from  its  posterior  surface;  these,  uniting  at  its  lower 
border,  descend  in  front  of  the  small  intestines,  as  low  down  as  the  pelvis;  and 
the  same  two  ascend  again  as  far  as  the  transverse  colon,  where  they  separate  and 
enclose  that  part  of  the  intestine.  These  separate  layers  may  be  easily  demon- 
strated in  the  young  subject,  but,  in  the  adult,  they  are  more  or  less  inseparably 
blended.  The  left  border  of  the  great  omentum  is  continuous  with  the  gastro- 
splenic  omentum:  its  right  border  extends  as  far  only  as  the  duodenum.  The 
great  omentum  is  usually  thin,  presents  a  cribriform  appearance,  and  always 
contains  some  adipose  tissue,  which,  in  fat  subjects,  accumulates  in  considerable 
quantity.  Its  use  appears  to  be  to  protect  the  intestines  from  cold,  and  to  facili- 
tate their  movement  upon  each  other  during  their  vermicular  action. 

The  GastrO' Splenic  Omentum  is  the  fold  which  connects  the  concave  surface 
of  the  spleen  to  the  cul-de-sac  of  the  stomach,  being  continuous  by  its  lower 
border  with  the  great  omentum.     It  contains  the  splenic  vessels  and  vasa  brevia. 

The  Mesenteries  are,  the  mesentery  proper,  the  mebo-cascum,  the  ascending, 
transverse,  and  descending  meso-colon,  and  the  meso-rectum. 

The  Mesentery  (/leaov,  evrepov),  so  called  from  being  connected  to  the  middle 
of  the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  peritoneum  which 
connects  the  convolutions  of  the  jejunum  and  ileum  with  the  posterior  wall  of  the 
abdomen.  Its  root,  the  part  connected  with  the  vertebral  column,  is  narrow, 
about  six  inches  In  length,  and  directed  obliquely  from  the  left  side  of  the  second 
lumbar  vertebra,  to  the  right  sacro-iliac  symphysis.  Its  intestinal  border  is  much 
longer;  and  here  its  two  layers  separate,  so  as  to  enclose  the  intestine,  and  form 
its  peritoneal  coat.  Its  breadth,  between  its  vertebral  and  intestinal  border,  is 
about  four  inches.  Its  upper  border  is  continuous  with  the  under  surface  of  the 
tTMiaverse  meso-colon;  its  lower  border^  with  the  peritoneum  covering  the  caecum 
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tod  Mcending  coton.  It  Berves  to  retun  the  smalt  in(«8tiiiea  in  their  posittoo. 
and  contains  between  its  layers  the  mesenteric  vessek  and  nerves,  the  lacted 
vessels,  and  mesenteric  glands. 

The  MtMo-CaeuM,  when  it  exists,  serves  to  connect  the  back  part  o^  ibe 
csecum  with  the  right  iliac  fossa;  mare  frequently,  the  peritoneum  pasaee  merelj 
in  front  of  this  portion  of  the  large  intestine. 

The  Attending  Meso-Colon  is  the  fold  which  connects  the  back  part  of  the 
ascending  colon  with  the  posterior  wall  of  the  abdomen. 

The  Descending  Meio-Colon  retains  the  descending  colon  in  connection  with 
the  posterior  abdominal  wall;  more  frequently,  the  peritoneum  merely  cover*  the 
anterior  surface  and  sides  of  these  two  portions  of  the  intestine. 

The  Tramverte  Meto-Colon  is  a  broad  fold,  which  connects  the  transrerse 
colon  with  the  posterior  wall  of  the  al>domen.  It  is  formed  of  the  two  ascending 
layers  of  the  great  omentum,  which,  after  separating  to  surround  the  tran^verpe 
colon,  join  behind  it,  and  are  continued  backwards  to  the  spine,  where  thej 
diverge  in  front  of  the  dnodenum,  as  already  mentioned.  This  fold  contaios 
between  its  layers  the  vessels  which  supply  the  transverse  colon. 

The  Sigmoid  Meso-Colon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  Meio-Reetum  is  the  narrow  fold  which  connects  the  upper  part  of  tbe 
rectum  with  the  front  of  the  sacrum.     It  contains  the  hffimorrhoi<^  vessels. 

The  Appendices  Epiploiea  are  small  pouches  of  the  peritoneum  filled  with 
fat,  and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  Stomach. 

The  stomach  is  the  principal  organ  of  digestion.  It  is  the  moat  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  food,  which 
constitutes  the  process  of  chymification.  It  is  situated  in  the  left  hypocondriar. 
the  epigastric,  and  part  of  the  right  hypocondriac  regions.  Its  form  is  irregularly 
conical,  curved  upon  itself,  and  presenting  a  rounded  base,  turned  to  the  left  side. 
It  is  placed  immediately  behind  the  anterior  wall  of  the  abdomen,  above  tbe 
transverse  colon,  below  the  liver  and  Diaphragm.  Its  size  varies  considerably  in 
difTerent  subjects,  and  also  accordiag  to  its  state  of  distension.  When  moderately 
full,  its  transverse  diameter  is  about  twelve  inches,  its  vertical  diameter  about 
four.  Its  weight,  according  to  Clendenning,  is  about  four  ouaces  and  a  half.  It 
presents  for  examination  two  extremities,  two  orifices,  two  borders,  and  two 
surfaces. 

Its  lefi  extremity  is  called  the  greater,  or  Splenic  end.  It  is  the  largest  part 
of  the  stomach,  and  expands  for  two  or  three  inches  to  the  left  of  the  point  of 
entrance  of  the  ccsophagus.  This  expansion  is  called  the  great  eul-de-tae,  or 
Jundut.  It  lies  beneath  the  ribs,  in  contact  with  the  spleen,  to  which  it  is 
connected  by  the  gaslro-Bplenic  omentum. 

The  letter.,  or  pyloric  end,  is  much  smaller  than  the  preceding,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen, 
the  under  surface  of  tlie  liver,  and  the  neck  of  the  gall-bladder. 

The  oesophageal,  or  cardiac  otifice,  communicates  with  the  oesophagus:  it  is 
the  highest  port  of  the  stomach,  and  somewhat  funnel-shaped  in  form. 

The  pyloric  orifice  communicates  with  the  duodenum,  the  aperture  being 
guarded  by  a  valve. 

Tbe  letter  carcature  extends  between  tbe  (esophageal  and  cardiac  orifices, 
along  tbe  upper  border  of  the  organ,  and  is  connected  to  the  under  surface  of  the 
liver  by  the  lesser  omentum. 

The  greater  curvature  extends  between  the  same  points,  along  the  lower 
border,  and  giiea  attachment  to  the  great  omentum.  The  surfaces  of  tbe  oi^an 
are  limited  by  these  two  curvatures. 
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The  anterior  surface  ie  directed  upwards  and  forwards,  and  is  in  relation  with 
the  Diaphragm,  the  under  surface  of  the  left  lobe  of  the  liver,  and,  in  the 
epigastric  region,  wilJi  the  abdominal  parietea. 

310.— The  Mucous  Uembiane  of  the  Stomach  and  Duodenum,  with  the  Bite  Ducts. 


The  posterior  surface  is  directed  downwards  and  backwards,  and  is  in  relation 
with  the  pancreas  and  great  vessels  of  the  abdomen,  the  crura  of  the  Diaphragm, 
and  the  solar  plexus. 

The  stomach  is  held  in  position  \>j  the  lesser  omentun),  which  extends  from 
the  transverse  fissnro  of  the  liver  to  its  lesser  curvature,  and  by  a  fold  of  peri- 
toneum, which  passes  from  the  Diaphragm  on  to  the  (esophageal  end  of  the 
stomach,  the  gastro -phrenic  ligament;  this  constitutes  the  most  fixed  point  of  the 
stomach,  whilst  the  pyloric  end  and  greater  curvature  are  the  most  moveable 
parts;  hence,  when  this  organ  becomes  greatly  distended,  the  greater  curvature  is 
directed  forwards,  whilst  the  anterior  and  posterior  surfaces  are  directed,  the 
former  upwards,  and  the  latter  downwards. 

Alterations  in  Position.  There  is  no  organ  in  the  body  the  position  and  conneiiona  of 
which  present  such  frequent  alterations  as  thestomach.  Ihirinff  inspiration  it  ia  displaced 


t>v  the 


J  muscles  during  eipinLtton.  Its  position  to  the  surrounding  viscera  is  atao  changed, 
according  to  the  empty  or  distended  state  of  the  organ,  ttTim  empty,  it  occupies  only  a 
small  piot  of  the  left  hypochondriac  region,  the  spleen  lying  behind  it ;  the  left  lobe  of 
the  Lvor  covers  it  in  front,  and  the  under  surface  of  the  hesrt  rests  upon  it  above,  and  in 
front,  being  separated  from  it  by  the  left  lobe  of  the  liver  and  pericardium.  Hence  it  is, 
that,  in  gastralgift,  the  pain  is  gunerally  referred  to  the  heart,  and  is  of^en  accompanied  by 
palpitation  and  intermisaion  of  the  pulse.     When  the  stomach  u  disteruled  the  Diaphra — 

IB  forced  upwards,  contracting  the  cavity  of  the  chest  ;  hence  the  d """"'■ — 

ftom  inspiration  being  impeded.    The  heart  ia  also  diaplaowl  ^ * 


> 


'k., 
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■ca  ID  thia  region,  aix)  the  pklpCUtion  eiperienoed  in  eitrmM  disteQ^ioQ  gf  the  stointdL 
PnwiBrv/rtHN  mJkout,  u  in  the  pemicioua  ramctice  of  tight  banj^  piosbes  the  «to<nuli 
down  towarcLH  the  pelvia.  la  disease,  also,  ths  po«itioD  vu  ocaiu)x{QQa  gf  tfae  or^aa  mti 
be  greatly  cbaoged,  from  the  accunmlaition  of  fluid  in  the  diest  or  abdomen,  or  irtkeo  tt^ 
size  of  any  of  the  aurroanding  Tiacen  undergoes  alteratiMi. 

On  looking  into  the  pyloric  end  of  the  stonucfa,  the  iTiucotu  membrane  is  foond 
projecting  inwards  in  (he  form  of  a  circuUr  fold,  tEi^  pylorus,  lesring'  s  narrow 
circular  mpertnre,  alwut  half  an  inch  in  diameter,  b|^  which  the  Btomftch  communi- 
cates with  the  dnodeaum.  ^^^^-^ 

The  pyl&rut  is  formed  by  a  redqjilifdtion  of  the  mucous  membrane  of  the 
stomach,  containing  ile  circular  muscular  fibres,  which  are  here  aggr^ated  into  t 
thick  circular  ring,  the  longitudinal  fibres  and  serous  membrane  being  continntd 
over  the  fold  without  assisting  in  its  formation.  The  aperture  b  occasifmallr 
ovaL  Somolimrs  the  circular  fold  is  replaced  by  two  crescentic  folds,  placed  one 
above  and  the  other  below  the  pyloric  orifice;  and,  more  rarely,  there  ia  only  oat 
crcHcentic  fold, 

Structure.  The  stomach  consists  of  four  coats,  a  serous,  a  muscular,  ft  cellular, 
and  a  mocous  coal,  together  with  vcswls  and  nerres. 

The  terout  coat  is  derived  from  the  peritoneum,  and  covers  the  entire  surface 
of  the  ot^an,  excepting  along  the  greater  and  le5M>r  curvatures,  at  the  points  oT 
attachment  of  the  greater  and  lesser  omenta;  here  the  two  layers  of  peritODeom 
leave  a  small  triangular  apace,  along  which  the  nutrient  vessels  and  nerves 
pass. 

The  muscular  coal  (Sg.  311)  is  situated  immediately  beneath  the  seroas  cover- 
ing.    It  consists  of  three  sets  of  fibres,  longitudinal,  circular,  and  oblique. 

III. — The  Muscular  Coat  of  the  Stomach.    The  lunertuost  I^yer  is  not  seen. 


The  longitudinal  fibrtt  are  placed  most  externally;  tlioy  arc  continuous  with 
the  lon|];itudinal  fibres  of  the  <EBophaguH,  radiating  in  a  stellate  manner  IVom  the 
cardiac  orifice.  They  are  most  distinct  along  the  curvatures,  especially  the  levo^ 
but  arc  very  thinly  distributed  over  the  surfoees.     At  the  pyloric  end,  th^«> 
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more  thickly  distributed,  and  continnouB  with  the  loDgitndinal  fibres  of  the  BiiiAlt 
intestiDe. 

The  circular  fihrts  fonn  a  uniform  layer  over  the  whole  extent  of  the 
Btomach,  beneath  the  longitudinal  fibres.  At  tte  pylorus,  they  become  thicker, 
and  are  aggregated  into  a  circular  ring,  which  projects  into  the  cavity,  and  forms, 
^vith  the  fold  of  mucous  membrane  covering  its  surface,  the  pyloric  valve. 

The  iniemal  or  oblique  fibrei  are  limited  chiefly  to  the  great  end  of  the 
stomach,  where  they  are  disposed  as  a  U)ick  uniform  layer,  and  from  this  point 
they  descend  obliquely  upon  its  anterior  and  posterior  surfaces,  upon  which  they 
become  lost. 

The  cellular  coat  consists  of  a  loose  filamentous  areolar  tissue,  connecting  the 
mucous  and  muscular  layers.  It  is  sometimes  called  the  (uAmucotM  coat.  It 
supports  the  blood-vessels  previous  to  their  distribution  to  the  mucous  membrane; 
hence  it  is  sometimes  called  the  vaieular  coat. 

The  mueout  nembrarte  is  thick;  its  surface  smooth,  soft,  and  of  a  pulpy  con- 
sistence. During  infancy,  and  immediately  after  death,  it  is  of  a  pinkish  tinge; 
but  in  adult  life  and  In  old  age  it  becomes  of  a  pale  straw  or  asb>grey  colour.  It 
ia  thin  at  the  cardiac  extremity,  but  thicker  towards  the  pylorus.  During  the 
contracted  state  of  the  organ  it  is  thrown  into  ptoiCa  or  rugs,  which,  for  the  most 
part,  have  a  longitudinal  direction,  and  are  most  numerous  towards  the  lesser  end 
of  the  stomach  and  along  the  greater  curvature.  These  folds  are  entirely  obliter- 
ated when  the  organ  becomes  distended. 

Structure  of  the  mucous  membrane  {&g.  JI 2).  The  entire  surface  of  the  mucous 

jii. — Minute  Anatomy  of  Mucous  Membnuie  of  Stomach. 


membrane  is  covered  with  small  shallow  depressions  or  alveoli,  of  a  polygonal  or 
hexagonal  form,  which  vary  from  i-iooth  to  i>200th  of  an  inch  in  diameter.  At 
the  bottom  of  the  alveoli,  as  well  as  in  the  intervals  between  them,  are  seen  the 
orifices  of  minute  tubes,  the  gattric  follicles,  which  are  situated  perpendicularly 
side  by  side,  over  the  entire  surface  of  the  mucous  membrane.  They  are  short, 
and  simply  tubular  in  character  towards  the  c&rdia,  but  at  the  pyloric  end  they 
are  longer,  more  convoluted,  and  terminate  in  dilated  saccular  extremities,  or 
subdivide  into  from  two  \o  six  tubular  branches.  The  gastric  follicles  are 
composed  of  a  homogeneous  basement  membrane,  lined  upon  its  free  surface  by  a 
Isjer  of  cells,  which  differ  in  their  character  in  difibrent  parts  of  the  stomach. 
Towards  the  pylorus,  these  tubes  are  lined  throughout  with  columnar  epithelium. 
They  are  termed  the  mucous  glands,  and  are  supposed  to  secrete  the  gastric 
mucus.  In  other  parts  of  the  organ,  the  deep  part  of  each  tube  is  filled  with 
nuclei,  and  a  mass  of  granules;  above  iJiese  are  a  mass  of  nucleated  cells,  the 
upper  fourth  of  the  tube  being  lined  br  columnar  epithelium.  These  are  called 
the  peptic  glands,  the  esppoMdUMMAflkJMcretion  of  the  gastric  juice. 
Simple  follicles  are  fooaU^^^^^^^^Bt^^rs  over  the  entire  snr&ce  of 
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the  mncooB  membrane;  thej  are  most  nomeroas  near  the  ^jUsrie  end  of  tke 
ftomach,  and  ei<pecially  dii«tinct  in  earlj  life.  The  epitheliam  lining  the  mnccm 
membrane  of  the  stomach  and  its  alveoli  is  of  the  colomnar  rarietr. 

Vessels  and  Xerres.  The  arteries  imppljing  the  stomach  are  the  gastric,  prloric 
and  ri<rht  gastro-^piploic  branches  of  the  hepatic,  the  left  gastro-epiploic  and  ran 
brevia  from  the  splenic.  They  supply  the  mosctdar  coat,  ramify  in  the  Fabmocoos 
coat,  and  are  finally  distributed  to  the  mucous  membrane.  The  reins  mccompaiiT 
the  arteries,  and  terminate  in  the  splenic  and  superior  mesenteric  Teins-  The 
lymphatics  are  numerous:  they  consist  of  a  superficial  and  deep  set,  irhicfa 
thniugh  the  lymphatic  glands  found  along  the  two  curvatures  of  the 
The  nerres  are  the  terminal  branches  of  the  right  and  left  pneumogastric,  the 
former  being  distributed  upon  the  back,  and  the  latter  upon  the  front  part  oT  the 
organ.     Branches  from  the  sympathetic  also  supply  the  organ. 

The  Small  Ls'testixes. 

The  small  intestine  is  that  part  of  the  alimentary  canal  in  which  the  food  is 
mixed  with  the  bile  and  pancreatic  juice,  and  where  the  separation  of  the  nutri- 
tive principles  of  the  food,  the  chyle,  is  effected:  this  constitutes  chylifieation. 

Tlie  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  whidi 
gradually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine,  in  relation  in  front  with 
the  mesentery  and  abdominal  parietes,  and  connected  to  the  spine  by  a  fold  of 
peritoneum,  the  mesentery.  The  small  intestine  is  divisible  into  three  portions; 
the  duodenum,  jejunum,  and  ileum. 

The  Duodenum  has  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  widest, 
and  the  most  fixed  part  of  the  small  intestine;  it  has  no  mesentery,  and  is  cmly 
partially  covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curve, 
somewhat  like  a  horse-shoe  in  form;  the  convexity  being  directed  towards  the 
right,  and  the  concavity  to  the  left,  embracing  the  head  of  the  pancreas.  Com- 
mencing at  the  pylorus,  it  ascends  obliquely  to  the  under  surface  of  the  liver;  it 
then  descends  in  front  of  the  right  kidney,  and  passes  nearly  transversely  across 
the  front  of  the  second  lumbar  vertebra,  terminating  in  the  jejunum  on  the  lefl 
side  of  this  bone.  Hence  the  duodenum  has  been  divided  into  three  portions; 
ascending,  descending,  and  transverse. 

The  first,  or  ascending  portion,  about  two  inches  in  length,  is  free  and  move- 
able, and  completely  invested  by  the  peritoneum.  It  commences  at  the  pylorus, 
and  passes  obliquely  upwards  and  backwards  to  the  under  surface  of  the  liver.  • 
It  is  in  relation,  al)ove  and  in  front,  with  the  liver  and  neck  of  the  gall-bladder; 
behind,  with  the  right  border  of  the  lesser  omentum,  the  hepatic  artery  and  duct, 
and  vena  portae.  This  portion  of  the  intestine  is  usually  found  stained  with  bile, 
especially  on  its  anterior  surface. 

The  second,  or  descending  portion,  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bladder 
vertically  downwards,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  covered  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  by  its  anterior  surface,  with  the  right  arch  of  the  colon  and  meso-colon; 
by  its  posterior  surface,  it  is  connected  to  the  front  of  the  right  kidney  by  loose 
areolar  tissue ;  at  its  inner  side  is  the  head  of  the  pancreas,  and  the  common 
choledic  duct.  The  common  bile  and  pancreatic  ducts  perforate  this  side  of  the 
int<»stine  obliquely,  a  little  below  its  middle. 

The  third,  or  transverse  portion,  the  longest  and  narrowest  part  of  the  duode- 
num, passes  across  the  front  of  the  spine,  ascending  from  the  third  to  the  second 
lumbar  vertebra,  terminating  in  the  jejunum  on  the  left  side  of  the  second  lumbar 
vertebra.  In  front,  it  is  covered  by  the  ascending  and  descending  layers  of  the 
transverse  meso-colon,  and  crossed  by  the  superior  mesenteric  vessels;  behind^lt 
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rests  upon  the  aorta,  the  vena  cava,  and  the  crura  of  the  diaphr^m;  above  it,  is 
the  lower  border  of  the  pancreas,  the  superior  mesenteric  vessels  passing  forwards 
between  the  two. 

The  arteries  supplying  the  duodenum  are  the  pyloric  and  superior  pancreatico- 
duodenal branches  of  the  hepatic,  and  the  inferior  pancreatico-duodenal  branch  of 
the  superior  mesenteric. 

The  veins  terminate  in  the  gastro-duodenal  and  superior  mesenteric. 
Its  nerves  are  derived  from  the  solar  plexus. 

The  Jejunum  (jejunus,  empty),  so  called  from  being  usually  found  empty  after 
death,  includes  the  upper  two-fifths  of  the  rest  of  the  small  intestine.  It  com- 
mences at  the  duodenum  on  the  left  side  of  the  second  lumbar  vertebra,  and 
terminates  in  the  ileum;  its  convolutions  being  chiefly  confined  to  the  umbilical 
and  left  iliac  regions.  The  jejunum  is  wider,  its  coats  thicker,  more  vascular, 
and  of  a  deeper  colour  than  those  of  the  ileum;  but  there  is  no  characteristic 
mark  to  distinguish  the  termination  of  the  one,  or  the  commencement  of  the 
other. 

The  Ileum  (eiXetv,  to  twist\  so  called  from  its  numerous  coils  or  convolu- 
tions, includes  the  remaining  three-fifths  of  the  small  intestine,  occupying  chiefiy 
the  umbilical,  hypogastric,  right  iliac,  and  occasionally  the  pelvic,  regions,  and  ter- 
minating in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  the  commence- 
ment of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  less 
vascular  than  those  of  the  jejunum;  a  given  length  of  it  weighing  less  than  the 
same  length  of  jejunum. 

Structure.  The  wall  of  the  small  intestine  is  composed  of  four  coats;  serous, 
muscular,  cellular,  and  mucous. 

The  serous  coat  is  derived  from  the  peritoneum.  The  first,  or  ascending  por- 
tion of  the  duodenum,  is  completely  surrounded  by  this  membrane;  the  second,  or 
descending  portion,  is  covered  by  it  only  in  front;  and  the  third,  or  transverse, 
portion  lies  behind  the  ascending  and  descending  layers  of  the  transverse  meso- 
colon, by  which  it  is  covered  in  front.  The  remaining  portion  of  the  small 
intestine  is  completely  surrounded  by  the  peritoneum,  excepting  along  the  attached 
or  mesenteric  border  of  the  intestine;  here  a  space  is  left  for  the  vessels  and 
nerves  to  pass  to  the  intestine. 

The  muscular  coat  consists  of  two  layers  of  fibres,  an  external  or  longitudinal, 
and  an  internal  or  circular  layer.  The  longitudinal  fibres  are  thinly  scattered 
over  the  surface  of  the  intestine,  and  are  most  distinct  along  its  free  border. 
The  circular  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of 
the  intestine  in  the  greater  part  of  its  circumference,  but  do  not  form  complete 
rings.  The  muscular  coat  is  thicker  at  the  upper,  than  at  the  lower  part  of  the 
small  intestine. 

The  cellular,  or  submucous  coaty  connects  together  the  mucous  and  muscular 
layers.  It  consists  of  a  loose,  filamentous,  areolar  tissue,  which  forms  a  nidus  for 
the  subdivision  of  the  nutrient  vessels,  previous  to  their  distribution  to  the  mucous 
surface. 

The  mucous  membrane  is  thick  and  highly  vascular  at  the  upper  part  of  the 
small  intestine,  but  somewhat  paler  and  thinner  below.  It  presents  for  examina- 
tion the  following  constituents : 

■c.  ..,    ,.  Simple  follicles. 

Epithelium.  /  -n.     j       1    1     i 

TT  ,     1  •       X  f  Duodenal  c'lands. 

Valvulae  conniventes.  ^,     ,     1  o  i-x  T    ^ 

Y'li'  Glands.  <  Solitary  glands. 

(  Agminate  or  Peyer's  glands. 

The  Epithelium,  covering  the  mucous  membrane  of  the  small  intestines,  is  of 
the  columnar  variety  throughout. 

The  Valvula  Conniventes  (valves  of  Kerkring)  are  reduplications  or  foldings 
of  the  mucous  membrane,  containing  no  muscular  fibres.  They  extend  trans- 
verBely  across  the  cylinder  «f  the  intestine  for  about  one-half  or  three-fourths  of 
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the  hepatic  TesseU  and  nerveg.     Of  these  two  lajers,  the  anterior  should  first  be 
traced,  and  then  the  posterior. 

The  anterior  layer  deecenda  to  the  leeser  curvature  of  the  stomach,  and  covers 
its  anterior  surface  as  far  as  the  great  curvature;  it  descends  for  some  distance  id 
front  of  the  smalt  intestines,  and,  returning  upon  itself  to  the  transverse  colon, 
forms  the  external  layer  of  the  great  omentum;  it  then  covers  the  under  surf»ce 
of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  abdominal  cavity, 
forms  the  inferior  layer  of  the  trantverse  meto-colon.  It  may  then  be  traced,  in 
front  of  the  duodenum,  the  aorta,  and  vena  cava,  as  far  as  the  superior  mesentfric 
artery,  along  which  it  passes  to  invest  the  small  intestines,  and,  returning  to  the 
vertebral  column,  forms  the  TOesentery ;  whilst  on  either  side,  it  covers  the 
ascending  and  descending  colon,  and  is  thus  continuous  with  the  peritoneum 
lining  Ilie  walls  of  the  abdomen.  From  the  root  of  the  mesentery,  it  descends 
along  the  front  of  tlie  spine  into  the  peivix,  and  surrounds  the  upper  part  of  the 
rectum,  which  it  holds  in  its  position  by  means  of  a  distinct  fold,  the  meto-rrcAiM*. 
Its  course  in  the  male  and  female  now  diflers. 

In  the  male,  it  forms  a  fold  between  the  rectum  and  bladder,  the  recto-vegieal 
fold,  nnd  ascends  over  the  posterior  surface  of  the  latter  organ  as  far  as  its  summit. 

In  tlie/eraa/e,  it  descends  into  the  pelvis  in  front  of  the  rectum,  covers  a  small 
part  of  the  posterior  wnll  of  the  vagina,  and  is  then  reflected  on  to  the  uterus,  the 
fundus  and  body  of  which  it  covers.  From  the  sides  of  the  uterus,  it  is  reflected 
on  each  side  to  the  wall  of  the  pelvis,  forming  the  broad  ligaments;  and  from  its 
anterior  surface  it  ascends  upon  the  posterior  wall  of  the  bladder,  as  far  as  its 
summit.  From  this  point  it  may  be  traced,  as  in  the  male,  ascending  upon  the 
anterior  parietcs  of  the  abdomen,  to  the  under  surface  of  the  Diaphragm;  frcHn 
which  it  is  reflected  upon  the  liver,  forming  the  upper  layer  of  the  coronary,  ^d 
tiie  lateral  and  longitudinal  ligaments.  It  then  covers  the  upper  and  under  sur- 
faces of  the  liver,  and  at  the  transverse  fissure  becomes  continuous  with  the 
anterior  I&yer  of  the  lesser  omentum,  the  point  from  whence  its  reflection  ivas 
originally  traced. 

The  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvature;  it 
then  descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning 
upon  itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  omentum; 
it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backwards  to  the 
spine,  forms  the  upper  layer  of  the  transverse  meso-colon.  Ascending  in  front 
of  the  pancreas  and  crura  of  the  diaphragm,  it  lines  the  back  part  of  the  under 
surface  of  this  muscle,  from  which  it  is  reflected  on  to  the  posterior  border  of  the 
liver,  forming  the  inferior  layer  of  the  coronary  ligament.  From  the  under  sur- 
face of  the  liver,  it  may  be  traced  to  the  transverse  fissure,  where  it  is  contlnuoui 
with  the  posterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  reflec- 
tion was  originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum,  is  called 
the  letter  cavity  of  the  peritoneum,  or  cavity  of  the  great  omentum.  It  is  bounded, 
in  front,  by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the  great 
omentum;  behind,  by  the  ascending  part  of  the  great  omentum,  the  transverse 
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The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  duodenum,  jejunum,  and  ileum,  transverse 
colon,  sigmoid  flexure,  upper  end  of  rectum,  uterus,  and  ovaries. 

Those  partially  covered  by  it  are  the  descending  and  transverse  portions  of  the 
duodenum,  the  csecum,  the  ascending  and  descending  colon,  the  middle  portion  of 
the  rectum,  and  the  upper  part  of  the  vagina  and  posterior  wall  of  bladder. 

Those  receiving  no  investment  from  it,  are  the  lower  end  of  the  rectum,  the 
neck,  base,  and  anterior  surface  of  the  bladder,  and  the  lower  part  of  the 
vagina. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  position,  and,  at  the  same  time,  enclose  the 
vessels  and  nerves  proceeding  to  each  part.  Some  of  the  folds  are  called 
ligaments^  from  their  serving  to  support  the  organs  in  position.  Others  con- 
stitute the  mesenteries^  which  connect  certain  parts  of  the  intestine  with  the 
abdominal  wall;  and  lastly,  those  are  called  omenta^  which  proceed  from  one 
viscus  to  another. 

The  Ligaments,  formed  by  folds  of  the  peritoneum,  include  those  of  the  liver, 
spleen,  bladder,  and  uterus.     They  are  described  with  their  respective  organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  gastro- 
splenic  omentum. 

The  Lesser,  or  Gastro^hepatic  Omentum,  is  the  duplicature  which  extends 
between  the  transverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the 
stomach.  It  is  extremely  thin,  and  consists,  as  before  said,  of  two  layers  of 
peritoneum.  At  the  left  border,  its  two  layers  pass  on  to  the  end  of  the  oesopha- 
gus; but,  at  the  right  border,  where  it  is  free,  they  are  continuous,  and  form  a 
fi*ee  rounded  margin,  which  contains  between  its  layers  the  hepatic  artery,  the 
ductus  communis  choledocus,  the  portal  vein,  lymphatics,  and  hepatic  plexus 
of  nerves;  all  these  structures  being  enclosed  in  loose  areolar  tissue,  called 
Glisson's  capsule. 

The  Great  Omentum  {gastrO'Colic)  is  the  largest  peritoneal  fold.  It  consists 
of  four  layers  of  peritoneum,  two  of  which  descend  from  the  stomach,  one  from 
its  anterior,  the  other  from  its  posterior  surface;  these,  uniting  at  its  lower 
border,  descend  in  front  of  the  small  intestines,  as  low  down  as  the  pelvis;  and 
the  same  two  ascend  again  as  far  as  the  transverse  colon,  where  they  separate  and 
enclose  that  part  of  the  intestine.  These  separate  layers  may  be  easily  demon- 
strated in  the  young  subject,  but,  in  the  adult,  they  are  more  or  less  inseparably 
blended.  The  left  border  of  the  great  omentum  is  continuous  with  the  gastro- 
splenic  omentum:  its  right  border  extends  as  far  only  as  the  duodenum.  The 
great  omentum  is  usually  thin,  presents  a  cribriform  appearance,  and  always 
contains  some  adipose  tissue,  which,  in  fat  subjects,  accumulates  in  considerable 
quantity.  Its  use  appears  to  be  to  protect  the  intestines  from  cold,  and  to  facili- 
tate their  movement  upon  each  other  during  their  vermicular  action. 

The  GastrO' Splenic  Omentum  is  the  fold  which  connects  the  concave  surface 
of  the  spleen  to  the  cul'de-sac  of  the  stomach,  being  continuous  by  its  lower 
border  with  the  great  omentum.     It  contains  the  splenic  vessels  and  vasa  brevia. 

The  Mesenteries  are,  the  mesentery  proper,  the  meso-caecum,  the  ascending, 
transverse,  and  descending  meso-colon,  and  the  meso-rectum. 

The  Mesentery  (/leaov,  evrepoy),  so  called  from  being  connected  to  the  middle 
of  the  cylinder  of  the  small  intestine,  is  the  broad  fold  of  peritoneum  which 
connects  the  convolutions  of  the  jejunum  and  ileum  with  the  posterior  wall  of  the 
abdomen.  Its  root,  the  part  connected  with  the  vertebral  column,  is  narrow, 
about  six  inches  in  length,  and  directed  obliquely  from  the  left  side  of  the  second 
lumbar  vertebra,  to  the  right  sacro-iliac  symphysis.  Its  intestinal  border  is  much 
longer;  and  here  its  two  layers  separate,  so  as  to  enclose  the  intestine,  and  form 
its  peritoneal  coat.  Its  breadth,  between  its  vertebral  and  intestinal  border,  is 
about  four  inches.  Its  upper  border  is  continuous  with  the  under  surface  of  the 
transverse  meso-colon;  its  lower  border^  with  the  peritoneum  covering  the  caecum 
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and  ascending  colon.  It  serves  to  retain  the  small  intestines  in  their  position, 
and  contains  between  its  layers  the  mesenteric  vessels  and  nerves,  the  lacteal 
vessels,  and  mesenteric  glands. 

The  Meso'Cmcuniy  when  it  exists,  serves  to  connect  the  back  part  of  the 
caecum  with  the  right  iliac  fossa;  more  frequently,  the  peritoneum  passes  merelj 
in  front  of  this  portion  of  the  large  intestine. 

The  Ascending  Meso- Colon  is  the  fold  which  connects  the  back  part  of  the 
ascending  colon  with  the  posterior  wall  of  the  abdomen. 

The  Descending  Meso- Colon  retains  the  descending  colon  in  connection  with 
the  posterior  abdominal  wall;  more  frequently,  the  peritoneum  merely  covers  the 
anterior  surface  and  sides  of  these  two  portions  of  the  intestine. 

The  Transverse  Meso- Colon  is  a  broad  fold,  which  connects  the  transverse 
colon  with  the  posterior  wall  of  the  abdomen.  It  is  formed  of  the  two  ascending 
layers  of  the  great  omentum,  which,  after  separating  to  surround  the  transverse 
colon,  join  behind  it,  and  are  continued  backwards  to  the  spine,  where  they 
diverge  in  front  of  the  duodenum,  as  already  mentioned.  This  fold  contains 
between  its  layers  the  vessels  which  supply  the  transverse  colon. 

The  Sigmoid  Meso- Colon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  MesO'Rectum  is  the  narrow  fold  which  connects  the  upper  part  of  the 
rectum  with  the  front  of  the  sacrum.     It  contains  the  hsemorrhoidal  vessels. 

The  Appendices  Epiploicm  are  small  pouches  of  the  peritoneum  filled  with 
fat,  and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  Stomach. 

The  stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  food,  which 
constitutes  the  process  of  chymification.  It  is  situated  in  the  left  hypocondriac, 
the  epigastric,  and  part  of  the  right  hypocondriac  regions.  Its  form  is  irregularly 
conical,  curved  upon  itself,  and  presenting  a  rounded  base,  turned  to  the  left  side. 
It  is  placed  immediately  behind  the  anterior  wall  of  the  abdomen,  above  the 
transverse  colon,  below  the  liver  and  Diaphragm.  Its  size  varies  considerably  in 
different  subjects,  and  also  according  to  its  state  of  distension.  When  moderately 
full,  its  transverse  diameter  is  about  twelve  inches,  its  vertical  diameter  about 
four.  Its  weight,  according  to  Clendenning,  is  about  four  ounces  and  a  half.  It 
presents  for  examination  two  extremities,  two  orifices,  two  borders,  and  two 
surfaces. 

Its  left  extremity  is  called  the  greater^  or  Splenic  end.  It  is  the  largest  part 
of  the  stomach,  and  expands  for  two  or  three  inches  to  the  left  of  the  point  of 
entrance  of  the  oesophagus.  This  expansion  is  called  the  great  cul-de-sac^  or 
fundus.  It  lies  beneath  the  ribs,  in  contact  with  the  spleen,  to  which  it  is 
connected  by  the  gastro-splenic  omentum. 

The  lesser^  or  pyloric  end,  is  much  smaller  than  the  preceding,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen, 
the  under  surface  of  the  liver,  and  the  neck  of  the  gall-bladder. 

The  (Bsophagealy  or  cardiac  orificcy  communicates  with  the  oesophagus:  it  i« 
the  highest  part  of  the  stomach,  and  somewhat  funnel-shaped  in  form. 

The  pyloric  orifice  communicates  with  the  duodenum,  the  aperture  being 
guarded  by  a  valve. 

The  lesser  curvature  extends  between  the  oesophageal  and  cardiac  orifices, 
along  the  upper  border  of  the  organ,  and  is  connected  to  the  under  surface  of  the 
liver  by  the  lesser  omentum. 

The  greater  curvature  extends  between  the  same  points,  along  the  lower 
border,  and  gives  attachment  to  the  great  omentum.  The  surfaces  of  the  organ 
are  limited  by  these  two  curvatures. 
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The  anterior  tttr/ace  U  directed  upwards  and  forwards,  aad  is  in  relation  with 
the  Diaphragm,  the  under  surface  of  the  left  lobe  of  the  liver,  and,  in  tbe 
epigastric  region,  wit\  the  abdominal  parictes. 

3 1  o. — The  Mucous  Meiibraue  of  tbe  Stomach  and  Duodenum,  with  tbe  Bile  Ducts. 


The  posterior  tur/ace  is  directed  downwards  and  backnards,  and  is  in  relation 
with  the  pancreas  and  great  vessels  of  the  abdomen,  the  crura  of  the  Diaphragm, 
and  tbe  solar  plesus. 

Tbe  stomach  is  held  in  position  by  the  lesser  omentum,  which  extends  from 
the  transverse  fissure  of  the  liver  to  its  lesser  curvature,  and  hy  a  fold  of  peri- 
toneum, which  passes  from  tbe  Diaphragm  on  to  the  tesophageal  end  of  the 
stomach,  the  gastro-phrenic  ligament;  this  constitutes  the  most  fixed  point  of  the 
stomach,  whilst  the  pyloric  end  and  greater  curvature  are  the  most  moveable 
parts;  hence,  when  this  organ  becomes  greatly  distended,  the  greater  curvature  is 
directed  forwards,  whilst  the  anterior  and  posterior  surfaces  are  directed,  the 
former  upwards,  and  the  latter  downwards. 

Atleratiotu  in  Position.  There  is  no  organ  in  tbe  body  tbe  position  and  connexions  of 
which  present  such  frequent  alterations  as  theatomach.  During  injpt'raCi'on  it  ia  displaced 
downwards  by  the  descent  of  the  Diaphragm,  and  elevated  by  the  preaauro  of  the  abdo- 
minal muscles  during  expiration.  Its  position  to  tbe  surrounding  viscera  is  also  changed, 
according  to  tbe  empty  or  distended  state  of  the  organ.  ICften  emptif,  it  oocupies  only  a 
small  part  of  the  left  hypochondriac  region,  the  spleen  lying  behind  it ;  the  left  lobe  of 
the  bver  covers  it  in  front,  and  the  under  surface  of  the  heart  rests  upon  it  above,  and  in 
front,  being  separated  from  it  by  the  left  lobe  of  the  liver  and  pericardium.  Hence  it  ia, 
that,  in  gastralgia,  the  pain  is  generally  referred  to  the  heart,  and  is  of^n  accompanied  by 
palpitation  ana  intcrmiBsion  of  the  pulse.  When  the  domacA  is  diatended  the  Diaphragm 
IS  forced  upwards,  contracting  the  cavity  of  the  chest  ;  hence  the  dyspntEa  complained  of 
&om  inspiration  being  impeded.    The  heart  ia  alao  displaced  upwards ;  hence  tbe  opprea- 
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sion  in  this  region,  and  the  palpitation  experienced  in  extreme  diateuion  of  the  stonueh. 
Pr*Siure  from  aithoul,  aa  in  the  peniicioua  practioe  of  tight  laciD^  pushes  the  etonucl) 
down  towarda  the  pelvia.  In  disease,  also,  the  position  and  connr^ona  of  the  organ  mtj 
be  greatlj  changed,  from  the  accumulation  of  fluid  in  the  cheat  it  abdomen,  or  when  \& 
size  of  onj  of  the  surrounding  viscera  undergoes  alteration. 

On  looking  into  the  pyloric  end  of  the  stomach,  tlie  iracouB  membrane  is  found 
projecting  inwards  in  the  form  of  a  circular  fold,  th'.  pylorus,  leaving  a  narrow 
circular  aperture,  about  half  on  inch  in  diameter,  by  ivhich  the  stomach  communi- 
cates with  the  duodenum. 

The  pylarut  ts  formed  by  a  reduplication  of  the  mucous  membrane  of  the 
stomach,  containing  its  circular  muscular  fibres,  which  are  here  aggregated  into  a 
thick  circular  ring,  the  longitudinal  fibres  and  serous  membrane  being  continned 
over  the  fold  without  assisting  in  its  formation.  The  aperture  is  occ&sioDoIly 
oval.  Sometimes  the  circular  fold  is  replaced  by  two  crescentic  folds,  placed  one 
above  and  the  other  below  the  pyloric  orifice;  and,  more  rarely,  there  ts  only  one 
crescentic  fold. 

Structure.  The  stomach  consists  of  four  coats,  a  serous,  a  muscular,  a  celloisr, 
and  a  mucous  coat,  together  with  vessels  and  nerves. 

The  gerout  coat  ia  derived  from  the  peritoneum,  and  covers  the  entire  surface 
of  the  organ,  excepting  along  the  greater  and  lesser  curvatures,  at  the  points  of 
attachment  of  the  greater  and  lesser  omenta;  here  the  two  layers  of  peritoneuni 
leave  a  small   triangular  apace,  along  which  the  nutrient    vessels   and    nervM 

The  muscular  coat  (fig.311)  Is  situated  immediately  beneath  the  seroas  cover- 
ing.    It  consists  of  three  sets  of  fibres,  longitudinal,  circular,  and  oblifjue. 

III. — The  Muscular  Coat  of  the  Stomach.     The  lunenuost  I^yer  is  not  seen. 


The  longitudinal  Jibret  are  placed  most  externally!  they  are  continuous  with 
the  longitudinal  fibres  of  ihe  cesophagus,  radiating  in  a  stellate  manner  from  tlic 
cardiac  orifice.  They  are  most  distinct  along  the  curvatures,  especially  the  lesser, 
but  are  very  thinly  distributed  over  the  surfaces.     At  the  pyloric  end,  they  an; 
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more   thickly  distributed,  and  continuotiB  with  the  longitudinal  fibres  of  die  small 
intestine. 

The  circular  fibre*  form  a  uniform  layer  over  the  whole  extent  of  the 
stomach,  beneath  the  longitudinal  fibres.  At  t&e  pylorus,  they  become  thicker, 
and  are  aggregated  into  a  circular  ring,  which  projects  into  the  cavity,  and  forms, 
-with  tbe  fold  of  mucous  membrane  covering  its  surface,  the  pyloric  valve. 

The  interna/  or  oblique  fibre*  ore  limited  chiefly  to  the  great  end  of  the 
stomach,  where  they  are  disposed  as  a  thick  uniform  layer,  and  from  this  point 
they  descend  obliquely  upon  its  anterior  and  posterior  Bur&ces,  upon  which  th^ 
become  lost. 

The  cellular  eoat  consigts  of  a  loose  filamentous  areolar  tiesue,  connecting  the 
mucous  and  muscular  layers.  It  is  somotimeB  called  the  aubmueouM  coat.  It 
supports  tbe  blood-vessels  previous  to  their  distribution  to  the  mucous  membrane; 
bence  it  is  sometimes  called  the  vascular  eoat. 

The  mucout  memhraTte  is  thick;  its  surface  smooth,  soft,  and  of  a  pulpy  con- 
aistence.  During  infancy,  and  immediately  after  death,  it  is  of  a  pinkish  tinge; 
but  in  adult  life  and  in  old  age  it  becomes  of  a  pale  straw  or  ash-grey  colour.  It 
ia  thin  at  the  cardiac  extremity,  but  thicker  towards  the  pylorus.  During  the 
contracted  state  of  the  organ  it  is  thrown  into  plaits  or  rugie,  which,  for  the  most 
part,  have  a  longitudinal  direction,  utd  are  most  numerous  towards  the  lesser  end 
of  the  stomach  and  along  the  greater  curvature.  These  folds  are  entirely  obliter- 
ated when  the  organ  becomes  distended. 

Structure  of  the  mucous  membrane  (fig.  3 1 2).  The  entire  surface  of  the  mucous 

jii. — Minute  Anatomy  of  Mucous  Uembrane  of  Stomach. 
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the  mucous  membrane;  they  are  most  numerous  near  the  pyloric  end  of  the 
stomach,  and  especially  distinct  in  early  life.  The  epithelium  lining  the  muccms 
membrane  of  the  stomach  and  its  alveoli  is  of  the  columnar  variety. 

Vessels  and  Nerves.  The  arteries  supplying  the  stomach  are  the  gastric,  pyloric 
and  right  gastro-epiploic  branches  of  the  hepatic,  the  left  gastro-epiploic  and  visi 
brevia  from  the  splenic.  They  supply  the  muscular  coat,  ramify  in  the  submucous 
coat,  and  are  finally  distributed  to  the  mucous  membrane.  The  veins  accompany 
the  arteries,  and  terminate  in  the  splenic  and  superior  mesenteric  veins.  The 
lymphatics  are  numerous:  they  consist  of  a  superficial  and  deep  set,  ivhich  pass 
through  the  lymphatic  glands  found  along  the  two  curvatures  of  the  organ. 
The  nerves  are  the  terminal  branches  of  the  right  and  left  pneumogastric,  the 
former  being  distributed  upon  the  back,  and  the  latter  upon  the  front  part  of  the 
organ.     Branches  from  the  sympathetic  also  supply  the  organ. 

The  Smaxl  Intestines. 

The  small  intestine  is  that  part  of  the  alimentary  canal  in  which  the  food  i« 
mixed  with  the  bile  and  pancreatic  juice,  and  where  the  separation  of  the  nutri- 
tive principles  of  the  food,  the  chyle,  is  effected:  this  constitutes  chylification. 

The  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  which 
gradually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  caviries, 
surrounded  above  and  at  the  sides  by  the  large  intestine,  in  relation  in  front  with 
the  mesentery  and  abdominal  parietes,  and  connected  to  the  spine  by  a  fold  of 
peritoneum,  the  mesentery.  The  small  intestine  is  divisible  into  three  portions; 
the  duodenum,  jejunum,  and  ileum. 

The  Duodenum  has  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  the  shortest,  the  widest, 
and  the  most  fixed  part  of  the  small  intestine;  it  has  no  mesentery,  and  is  only 
partially  covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curve, 
somewhat  like  a  horse-shoe  in  form;  the  convexity  being  directed  towards  the 
right,  and  the  concavity  to  the  left,  embracing  the  head  of  the  pancreas.  Com- 
mencing at  the  pylorus,  it  ascends  obliquely  to  the  under  surface  of  the  liver;  it 
then  descends  in  front  of  the  right  kidney,  and  passes  nearly  transversely  across 
the  front  of  the  second  lumbar  vertebra,  terminating  in  the  jejunum  on  the  left 
side  of  this  bone.  Hence  the  duodenum  has  been  divided  into  three  portions; 
ascending,  descending,  and  transverse. 

The  first,  or  ascending  portionj  about  two  inches  in  length,  is  free  and  move- 
able, and  completely  invested  by  the  peritoneum.  It  commences  at  the  pylorus, 
and  passes  obliquely  upwards  and  backwards  to  the  under  surface  of  the  liver. ' 
It  is  in  relation,  above  and  in  front,  with  the  liver  and  neck  of  the  gall-bladder; 
behind,  with  the  right  border  of  the  lesser  omentum,  the  hepatic  artery  and  duct, 
and  vena  portae.  This  portion  of  the  intestine  is  usually  found  stained  with  bile, 
especially  on  its  anterior  surface. 

The  second,  or  descending  portion,  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bladder 
vertically  downwards,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  covered  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  by  its  anterior  surface,  with  the  right  arch  of  the  colon  and  meso-coJon; 
by  its  posterior  surface,  it  is  connected  to  the  front  of  the  right  kidney  by  loose 
areolar  tissue ;  at  its  inner  side  is  the  head  of  the  pancreas,  and  the  common 
choledic  duct.  The  common  bile  and  pancreatic  ducts  perforate  this  side  of  the 
intestine  obliquely,  a  little  below  its  middle. 

The  third,  or  transverse  portion,  the  longest  and  narrowest  part  of  the  duode- 
num, passes  across  the  front  of  the  spine,  ascending  from  the  third  to  the  second 
lumbar  vertebra,  terminating  in  the  jejunum  on  the  left  side  of  the  second  lumbar 
vertebra.  In  front,  it  is  covered  by  the  ascending  and  descending  layers  of  the 
transverse  meso-colon,  and  crossed  by  the  superior  mesenteric  vessels;  behind,  it 
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rests  upon  the  aorta,  the  vena  cava,  and  the  crura  of  the  diaphr^m;  above  it,  is 
the  lower  border  of  the  pancreas,  the  superior  mesenteric  vessels  passing  forwards 
between  the  two. 

The  arteries  supplying  the  duodenum  are  the  pyloric  and  superior  pancreatico- 
duodenal branches  of  the  hepatic,  and  the  inferior  pancreatico-duodenal  branch  of 
the  superior  mesenteric. 

The  veins  terminate  in  the  gastro-duodenal  and  superior  mesenteric. 
Its  nerves  are  derived  from  the  solar  plexus. 

The  Jejunum  (jejunusy  empty),  so  called  from  being  usually  found  empty  after 
death,  includes  the  upper  two-fifths  of  the  rest  of  the  small  intestine.  It  com- 
mences at  the  duodenum  on  the  left  side  of  the  second  lumbar  vertebra,  and 
terminates  in  the  ileum;  its  convolutions  being  chiefly  confined  to  the  umbilical 
and  left  iliac  regions.  The  jejunum  is  wider,  its  coats  thicker,  more  vascular, 
and  of  a  deeper  colour  than  those  of  the  ileum;  but  there  is  no  characteristic 
mark  to  distinguish  the  termination  of  the  one,  or  the  commencement  of  the 
other. 

The  Ileum  (etXetv,  to  twist\  so  called  from  its  numerous  coils  or  convolu- 
tions, includes  the  remaining  three-fifths  of  the  small  intestine,  occupying  chiefiy 
the  umbilical,  hypogastric,  right  iliac,  and  occasionally  the  pelvic,  regions,  and  ter- 
minating in  the  right  iliac  fossa  by  opening  into  the  inner  side  of  the  commence- 
ment of  the  large  intestine.  The  ileum  is  narrower,  its  coats  thinner  and  less 
vascular  than  those  of  the  jejunum;  a  given  length  of  it  weighing  less  than  the 
same  length  of  jejunum. 

Structure.  The  wall  of  the  small  intestine  is  composed  of  four  coats;  serous, 
muscular,  cellular,  and  mucous. 

The  serous  coat  is  derived  from  the  peritoneum.  The  first,  or  ascending  por- 
tion of  the  duodenum,  is  completely  surrounded  by  this  membrane;  the  second,  or 
descending  portion,  is  covered  by  it  only  in  front;  and  the  third,  or  transverse, 
portion  lies  behind  the  ascending  and  descending  layers  of  the  transverse  meso- 
colon, by  which  it  is  covered  in  front.  The  remaining  portion  of  the  small 
intestine  is  completely  surrounded  by  the  peritoneum,  excepting  along  the  attached 
or  mesenteric  border  of  the  intestine;  here  a  space  is  left  for  the  vessels  and 
nerves  to  pass  to  the  intestine. 

The  muscular  coat  consists  of  two  layers  of  fibres,  an  external  or  longitudinal, 
and  an  internal  or  circular  layer.  The  longitudinal  fibres  are  thinly  scattered 
over  the  surface  of  the  intestine,  and  are  most  distinct  along  its  free  border. 
The  circular  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of 
the  intestine  in  the  greater  part  of  its  circumference,  but  do  not  form  complete 
rings.  The  muscular  coat  is  thicker  at  the  upper,  than  at  the  lower  part  of  the 
small  intestine. 

The  cellular^  or  submucous  coaty  connects  together  the  mucous  and  muscular 
layers.  It  consists  of  a  loose,  filamentous,  areolar  tissue,  which  forms  a  nidus  for 
the  subdivision  of  the  nutrient  vessels,  previous  to  their  distribution  to  the  mucous 
surface. 

The  mucous  membrane  is  thick  and  highly  vascular  at  the  upper  part  of  the 
small  intestine,  but  somewhat  paler  and  thinner  below.  It  presents  for  examina- 
tion the  following  constituents : 

^  ..,    ,.  Simple  follicles. 

Epithelium.  /  t^^     j      1    1     ^ 

^r  ,     ,  .       .  I  Duodenal  elands. 

Valvulae  conniventes.  ^,     ,     1  o  i-x  1     j 

Y']y  Glands.  <  Solitary  glands. 

(  Agminate  or  Peyer's  glands. 

The  Epithelium,  covering  the  mucous  membrane  of  the  small  intestines,  is  of 
the  columnar  variety  throughout. 

The  Valvula  Conniventes  (valves  of  Kerkring)  are  reduplications  or  foldings 
of  the  mucous  membrane,  containing  no  muscular  fibres.  They  extend  trans- 
versely across  the  cylinder  «f  the  intestine  for  about  one-half  or  three-fourths  of 
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its  circumference.  The  larger  folds  «re  aboat  two  inches  in  length,  uid  two- 
thirds  of  an  inch  wide  at  their  broadest  part;  but  the  greater  number  are  ot 
smaller  size.  The  larger  and  smaller  folds  alternate  with  each  other.  They  mn 
not  found  at  the  commencement  of  the  duodenum,  but  begin  to  appear  about  one 
or  two  inches  beyond  the  pylorus.  In  the  lower  part  of  the  descending  porti<Ni, 
below  the  point  where  the  common  choledic  and  pancreatic  ducts  enter  the  lutes' 
tine;  they  are  very  large  and  closely  approximated.  In  the  transverse  portion  of 
the  duodenum  and  upper  half  of  the  jejunum,  they  are  large  and  numerous;  «nd 
from  this  point,  as  far  as  the  middle  of  the  ileum,  where  they  terminate,  tiiej 
diminish  considerably  in  sice.  In  the  lower  half  of  the  ileum,  the  mucous  lining 
is  without  folds;  hence  the  comparative  thinness  of  this  portion  of  the  isteatiiie. 
as  compared  with  the  duodenum  and  jejunum.  The  valvuln  cotmiventes  retard 
the  passage  of  the  food  along  the  intestines,  and  aSbrd  a  more  extensive  surface 
for  absorption. 

The    fitli  are  minute,  highly  vascaUr, 
j.j.-Two  Vim  magnified.  projecting  processes,  covering  the  mucous 

membrane  of  the  small  intestine  through- 
out its  whole  extent,   and    giving    to    its 
entire  surface  a  beautiful  velvety  appear- 
ance.    In  shape,  some  are  triangular  and 
laminated,    others   conical   or  cylindrical, 
with  clubbed,  or  filiform  extremities.  They 
are    largest    and    most   numerous  in    tlie 
duodenum  and  jejunum,  and  become  fewer 
and  smaller  io  Uie  ileum.   Kraose  estimates 
their  number  in  the  upper    part    of    the 
small  intestine,  at  from  fifty  to  ninety  in  a 
square  line;  and  in  the  lower  part,  from 
forty  to  seventy;  the  total  number  for  the 
whole  length  of  the  intestine  being  four 
millions. 
In  ttrueture  each  villus  consists  of  a  network  of  blood  and  lacteal  vessels,  with 
granular  corpuscles  and  fat  globules  in  their  interstices,  enclosed  in  a  thin  pro- 
longation from  the  mucous  surface,  covered  by  columnar  epithelium,  whitJi  is 
arranged  perpendicular  to  the  surface.     The  mode  of  origin  of  the  lacteals  within 
the  villi  is  unknown. 

The  Simple  Follicles,  or  crypts  of  Lieberktihn,  are  found  in  considerable 
numbers  over  every  part  of  the  mucous  membrane  of  the  small  intestine.  They 
consist  of  minute  ctecal  pouches  of  the  mucous  membrane,  arranged  perpendicu- 
larly to  the  surface,  upon  which  they  open  by  small  circular  apertures.  Their 
walls  arc  thin,  and  lined  with  columnar  epithelium. 

The  Duodenal,  or  Brunner's  glands,  are  limited  to  the  duodenum  and  com- 
mencement of  the  Jejunum  (Huschke).  They  are  small,  flattened,  granular  bodies, 
imbedded  in  the  submucous  areolar  tissue,  and  open  upon  the  surface  of  the 
mucous  membrane  by  minute  excretory  ducts.  They  are  most  numerous  near 
the  pylorus.  In  structure,  they  are  analogous  to  the  salivary  glands  and 
pancreas. 

The  Solitary  Glands  (glandula  tolitaria),  are  found  scattered  throughout  the 
mucous  membrane  of  the  small  intestine,  but  are  most  numerous  in  tlie  lower 
part  of  the  ileum.     They  are  email,  round,  whitish,  prominent  bodies,  about  the 
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circalar  or  oval  patches,  from  twenty  to  thirty  in  number,  and  varying  in  length 
from  half  an  inch  to  four  inches.  They  are  placed  lengthwise  in  the  intestibe, 
covering  the    portion   of   the   tube   moat 

distant  from  the  attachment  of  the  meeen-  ji+.— Patch  of  Peyei's  QUnda. 

tery.  Each  patch  la  formed  of  a  group  of  ^~"'  "■«  !<»""  P*-^  "f  ^  Il«"°^ 
small,  round,  whitish  vesicles,  covered  with 
mucous  membrane.  Each  vesicle  consists 
of  a  moderately  thick  external  capsule, 
having  no  excretory  duct,  and  containing 
an  opaque  white  secretion.  Each  is  sur- 
rounded by  a  zone,  or  wreath  of  simple 
follicles,  and  the  interspaces  between  them 
covered  with  villi.  These  vesicles  are 
usually  closed;  but  it  Is  supposed  they  open 
at  intervals  to  discharge  the  secretion  con- 
tained within  them.  The  mucous  and  sub- 
mucous coats  of  the  intestine  are  intimately 
adherent,  and  highly  vascular,  opposite  the 
Peyerian  glands.     Their  use  is  not  known. 

The  Large  Iktf.stine. 

The   targe    intestine    extends  from  the 
tennination  of  the  ileum  to  the  anus.     It 

is  about  five  feet  in  length ;  being  one-fifth  3 '  S— A  portion  of  the  above  magmfied. 
of  the  whole  extent  of  the  intestinal  canal.  OT«E«i/i**H*U.i™ifcJ«. 

It  is  largest  at  its  commencement  at  the 
caecum,  and  gradually  diminishes  as  far  as 
the  rectum,  where  there  is  a  dilatation  of 
considerable  size,  just  above  the  anus.  It 
difiers  from  the  small  intestine  in  its  greater 
size,  its  more  fixed  position,  and  its  saccu- 
lated form.  The  large  intestine,  in  its 
course,  describes  an  arch,  which  surrounds 
the  convolutions  of  the  small  intestine.  It 
commences  in  the  right  iliac  fossa,  in  a 
dilatation  of  considerable  size,  the  csecum. 
It  ascends  through  the  right  lumbar  and 
hypochondriac  regions,  to  the  under  surface 
of  the  liver;  passes  transversely  across  the 
abdomen,  on  the  confines  of  the  epigastric 

and  umbilical  regions,  to  the  left  hypochondriac  region;  descends  through  the  left 
lumbar  region  to  the  left  iliac  fossa,  where  it  becomes  convoluted,  and  forms  the 
sigmoid  flexure;  finally,  it  enters  the  pelvis,  and  descends  along  its  posterior 
surface  to  the  anus.  The  large  intestine  is  divided  into  the  caecum,  colon,  and 
rectum. 

The  C^eum  (cacui,  blind),  is  the  large  blind  pouch,  or  cul-de-iae,  extending 
downwards  from  the  commencement  of  the  large  intestine.  It  is  the  most  dilated 
part  of  this  tube,  measuring  about  two  and  a  half  inches,  both  in  its  vertical  and 
transverse  diameters.  It  is  situated  in  the  right  iliac  fossa,  immediately  behind 
the  anterior  abdominal  wall,  being  retained  in  its  place  by  the  peritoneum,  which 
passes  over  its  anterior  surface  and  sides;  its  posterior  surface  being  connected  by 
loose  areolar  tissue  with  the  iliac  fascia.  Occasionally,  it  is  almost  completely 
surrounded  by  peritoneum,  which  forms  a  distinct  fold,  the  meso-caecum,  by  which 
it  is  held  in  connection  with  the  iliac  fossa.  This  fold  allows  the  cncum  con- 
siderable freedom  of  movement.  Attached  to  its  lower  and  back  part,  is  the 
appendix  vermiformis,  a  long,  narrow,  worm-shaped  tube,  the  rudiment  of  the 
lengthened  ctecum  found   in  all  the  mammalia,  except    the  ourang-ontang  and 
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wombat.  The  Appendix  varies  from  three  to  six  inches  in  length,  its  average 

diameter  being  about  e<]ual  to  that  of  a    gooBe-quill.     It    ie    uBually     directed 

upwards  and    inwards    behind   the    ciecum,    coiled  upon   itself,  and    tenmnatec 


in  a  blunt  point,  being  retained  in  ita  position  by  a  fold  of  peritoneum,  vh'ich 
Bometimee  formB  a  mesentery  for  it.  Its  canal  is  small,  and  communicates  wilii 
the  CECum  by  an  orifice  which  is  sometimes  guarded  with  an  incomplete  valve. 
Its  coats  are  thick,  and  its  mucous  lining  furnished  with  a  lai^e  number  of 
solitary  glands. 

Ilio-Cacal  Valve.  The  lower  end  of  the  ileum  terminates  at  the  inner  and 
back  part  of  the  large  intestine,  opposite  the  junction  of  the  cKcum  with  the 
colon.  At  this  point,  the  mucous  membrane  forms  two  valvular  folds,  which  pro- 
ject into  the  large  intestine,  and  are  separated  from  each  other  by  a  narrow 
elongate  aperture.  This  is  the  ilio-ccecal  valve  {valvula  Bauhini).  Each  fold  is 
semilunar  in  form,  and  projects  vertically  inwards,  the  upper  one  being  attached 
by  its  convex  border  to  the  point  of  junction  of  the  ileum  with  the  colon;  the 
lower  segment,  the  larger,  being  connected  at  the  point  of  junction  of  the  ileum 
with  the  cBcum.  Their  concave  margins  are  free,  project  into  the  intestine, 
separated  from  one  another  by  a  narrow  elongated  aperture,  which  has  a  trans- 
verse direction.  At  each  end  of  this  aperture,  tlie  two  segments  of  the  valve 
coalesce,  and  are  continued,  as  a  narrow  membranous  ridge,  around  tlie  canal  of 
the  intestine  for  a  short  distance,  forming  the  frccna,  or  rctinacula  of  the  val^e. 
The  left  end  of  this  aperture,  is  rounded:  the  right  end  is  narrow  and  pointed. 

Each  segment  of  the  valve  is  formed  of  a  reduplication  of  the  mucous  mem- 
brane, and  of  the  circolar  muscular  fibres  of  the  intestine,  the  longitudinal  fibrM 
and  peritoneum  being  continued  uninterruptedly  across  from  one  intestine  to  the 
other.  When  these  are  divided  or  removed,  the  ileum  may  be  drawn  outwards, 
and  all  traces  of  the  valve  will  be  lost,  the  ileum  appearing  to  open  into  the  lugs 
intestine  by  a  funnel-shaped  orifice  of  large  size. 

The  surface  of  each  segment  of  the  valve  directed  towards  the  ileum  is  covered 
with  villi,  and  presents  the  characteristic  structure  of  the  mucous  membrane  of 
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the  small  intestine;  whilst  that  turned  towards  the  large  intestine  is  destitute  of 
villi,  and  marked  with  the  orifices  of  the  numerous  tubuli  peculiar  to  this  mem- 
brane. These  differences  in  structure  continue  as  far  as  the  free  margin  of  the 
valve. 

When  the  caecum  is  distended,  the  margins  of  the  opening  are  approximated,  so 
as  to  prevent  any  reflux  into  the  ileum. 

The  Colon  is  divided  into  four  parts,  the  ascending,  transverse,  descending,  and 
the  sigmoid  flexure. 

The  ascending  colon  is  smaller  than  the  csecum.  It  passes  upwards  from  the 
right  iliac  fossa,  to  the  under  surface  of  the  liver,  on  the  right  of  the  gall- 
bladder, where  it  bends  abruptly  inwards  to  the  left,  forming  the  hepatic  flexure. 
It  is  retained  in  position  to  the  wall  of  the  abdomen  by  the  peritoneum,  which 
covers  its  anterior  surface  and  sides,  its  posterior  surface  being  connected  by 
loose  areolar  tissue  with  the  Quadratus  lumborum  and  right  kidney;  sometimes  the 
peritoneum  almost  completely  invests  it,  and  forms  a  distinct  but  narrow  meso- 
colon. It  is  in  relation,  in  front,  with  the  convolutions  of  the  ileum  and  the 
abdominal  parietes;  behind,  it  lies  on  the  Quadratus  lumborum  muscle,  and  right 
kidney. 

The  transverse  colony  the  longest  part  of  the  large  intestine,  passes  transversely 
from  right  to  left  across  the  abdomen,  opposite  the  confines  of  the  epigastric  and 
umbilical  zones,  into  the  left  hypochondriac  region,  where  it  curves  downwards 
beneath  the  lower  end  of  the  spleen,  forming  its  splenic  flexure.  In  its  course  it 
describes  an  arch,  the  concavity  of  which  is  directed  backwards  towards  the  ver- 
tebral column;  hence  the  name,  transverse  arch  of  the  colon.  This  is  the  most 
moveable  part  of  the  colon,  being  completely  invested  by  peritoneum  and  connected 
to  the  spine  behind  by  a  large  and  wide  duplicature  of  this  membrane,  the  trans- 
verse meso'colon.  It  is  in  relation,  by  its  upper  surface,  with  the  liver  and  gall- 
bladder, the  great  curvature  of  the  stomach,  and  the  lower  end  of  the  spleen ;  by 
its  under  surface,  with  the  small  intestines;  by  its  anterior  surface,  with  the  ante- 
rior layers  of  the  great  omentum  and  the  abdominal  parietes;  by  its  posterior 
surface,  with  the  transverse  meso-colon. 

The  descending  colon  passes  almost  vertically  downwards  through  the  left 
hypochondriac  and  lumbar  regions  to  the  left  iliac  fossa,  where  it  terminates  in 
the  sigmoid  flexure.  It  is  retained  in  position  by  the  peritoneum,  which  covers 
its  anterior  surface  and  sides,  its  posterior  surface  being  connected  by  areolar 
tissue  with  the  left  cms  of  the  Diaphragm,  the  left  kidney,  and  the  Quadratus 
lumborum.  It  is  smaller  in  calibre  and  more  deeply  placed  than  the  ascending 
colon. 

The  sigmoid  flexure  is  the  narrowest  part  of  the  colon;  it  is  situated  in  the  lef^ 
iliac  fossa,  commencing  at  the  termination  of  the  descending  colon,  at  the  margin 
of  the  crest  of  the  ilium,  and  terminating  in  the  rectum,  opposite  the  left  sacro- 
iliac symphysis.  It  curves  in  the  first  place  upwards,  and  then  descends  verti- 
cally, and  to  one  or  the  other  side  like  the  letter^  hence  its  name;  and  is  retained 
in  its  place  by  a  loose  fold  of  peritoneum,  the  iliac  meso-colon.  It  is  in  relation, 
in  front,  with  the  small  intestines  and  abdominal  parietes;  behind,  with  the  iliac 
fossa. 

The  Rectum  is  the  terminal  part  of  the  large  intestine,  and  extends  from  the 
sigmoid  flexure  to  the  anus;  it  varies  in  length  from  six  to  eight  inches,  and  has 
received  its  name  from  being  somewhat  less  flexuous  than  any  other  part  of  the 
intestinal  canal.  It  commences  opposite  the  left  sacro-iliac  symphysis,  passes 
obliquely  downwards  from  left  to  right  to  the  middle  of  the  sacrum,  forming  a 
gentle  curve  to  the  right  side.  Regaining  the  middle  line,  it  descends  in  front  of 
the  lower  part  of  the  sacrum  and  coccyx,  and  near  the  extremity  of  the  latter 
bone  inclines  backwards  to  terminate  at  the  anus,  being  curved  both  in  the  lateral 
and  antero-posterior  directions.  The  rectum  is,  therefore,  not  straight,  the  upper 
part  being  directed  obliquely  from  the  left  side  to  the  median  line,  the  middle 
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portion  being  curved  in  the  direction  of  the  hollow  of  the  sacrum  and  coccyx,  tiie 
lower  portion  presenting  a  short  cnrve  in  the  opposite  direction.  The  rectum  is 
cylindrical,  not  sacculated  like  the  rest  of  the  large  intestine;  it  is  narro'weT  at  its 
upper  part  than  the  sigmoid  flexure,  gradually  increases  in  size  as  it  descends^ 
and  immediately  above  the  anus  presents  a  considerable  dilatation,  capable  of 
acquiring  an  enormous  size.  The  rectum  is  divided  into  three  portions,  upper« 
middle,  and  lower. 

The  upper  portion,  which  includes  about  half  the  length  of  the  tube,  extends 
obliquely  from  the  left  sacro-iliac  symphysis  to  the  centre  of  the  third  piece  of  the 
sacrum.  It  is  almost  completely  surrounded  by  peritoneum,  and  connected  to  the 
sacrum  behind  by  a  duplicature  of  this  membrane,  the  meso-rectum.  It  is  in 
relation  behind  with  the  Pyriformis  muscle,  the  sacral  plexus  of  nerves,  and  the 
branches  of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  from  the 
sacrum  and  sacro-iliac  symphysis;  in  front,  it  is  separated,  in  the  male,  from  the 
posterior  surface  of  the  bladder;  in  the  female,  from  the  posterior  surface  of 
the  uterus  and  its  appendages,  by  some  eonvolutions  of  the  small  intestine. 

The  middle  portion  of  the  rectum  is  about  three  inches  in  length,  and  extends 
as  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior  surface. 
It  is  in  relation,  in  front,  with  the  triangular  portion  of  the  base  of  the  bladder, 
the  vesicuiae  seminales,  and  vasa  deferentia;  more  anteriorly,  with  the  under  sur- 
face of  the  prostate.  In  the  female,  it  is  adherent  to  the  posterior  wall  of  the 
vagina. 

The  third  portion  is  about  an  inch  in  length;  it  curves  backwards  at  the  fore 
part  of  the  prostate  gland,  and  terminates  at  the  anus.  This  portion  of  the  intes- 
tine receives  no  peritoneal  covering.  It  is  invested  by  the  Internal  sphincter, 
supported  by  the  Levatores  ani  muscles,  and  surrounded  at  its  termination  by  the 
External  sphincter.  In  the  male,  it  is  separated  from  the  membranous  portion 
and  bulb  of  the  urethra  by  a  triangular  space;  and,  in  the  female,  a  similar  space 
intervenes  between  it  and  the  vagina.  This  space  forms  by  its  base  the  peri- 
nseum. 

Structure,  The  large  intestine  has  four  coats,  serous,  muscular,  cellular,  and 
mucous. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  different  por- 
tions of  the  large  intestine  to  a  variable  extent.  The  caecum  is  covered  only  on 
its  anterior  surface  and  sides;  more  rarely  it  receives  a  complete  investment,  and 
is  held  in  its  position  by  a  duplicature,  the  meso-caecum.  The  ascending  uid 
descending  colon  are  usually  covered  only  in  front.  The  transverse  colon  is 
completely  invested,  excepting  at  the  points  corresponding  to  the  attachment  of 
the  great  omentum  and  transverse  meso-colon.  The  sigmoid  flexure  is  also  com- 
pletely surrounded,  excepting  at  the  point  corresponding  to  the  attachment  of  the 
iliac  meso-colon.  The  upper  part  of  the  rectum  is  completely  invested  by  the 
peritoneum;  the  upper  portion  is  covered  only  on  its  anterior  surface;  and  the 
lower  third  is  entirely  devoid  of  any  serous  investment. 

The  muscular  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
layer  of  muscular  fibres. 

The  longitudinal  fibres  are  found  as  a  uniform  layer  over  the  whole  surface  of 
the  large  intestine.  In  the  caecum  and  colon,  they  are  especially  collected  into 
three  fiat  longitudinal  bands,  each  being  about  half  an  inch  in  width.  These 
bands  conmience  at  the  attachment  of  the  appendix  vermiformis  to  the  caecum: 
one,  the  posterior,  is  placed  along  the  attached  border  of  the  intestine;  the  ante- 
rior band,  the  largest,  becomes  inferior  along  the  arch  of  the  colon,  where  it  cor- 
responds to  the  attachment  of  the  great  omentum,  but  is  in  front  in  the  ascending 
and  descending  colon  and  sigmoid  fiexure;  the  third,  or  lateral  band,  is  found  on 
the  inner  side  of  the  ascending  and  descending  colon,  and  on  the  under  border  of 
the  transverse  colon.  These  bands  are  nearly  one-half  shorter  than  the  other 
parts  of  the  intestine,  and  serve  to  produce  those  sacculi  characteristic  of  the 
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I  and  colon;  accordingly,  when  they  are  dissected  off,  the  tube  can  be 
lengthened,  and  its  sacculated  character  becomes  lost.  In  the  sigmoid  flexure, 
the  longitudinal  fibres  become  more  scattered,  and  upon  its  lower  part;  as  well  as 
around  the  rectum,  they  spread  out  and  form  a  thick  uniform  layer. 

The  circular  ^bret  form  a  thin  layer  over  the  caecum  and  colon,  being  espe- 
cially accumulated  in  the  bterrals  between  the  sacculi;  in  the  rectum,  they  form 
a  thick  layer,  especially  at  its  lower  end,  where  they  become  numerous,  and  form 
the  Internal  sphincter. 

The  cellutar  coal  connects  closely  together  the  muscular  and  mucous  layers. 

The  mucout  membrane,  in  the  caecum  and  colon,  is  pale,  and  of  a  greyish 
or  pale  yellow  colour.  It  is  quite  smooth,  destitute  of  villi,  and  raised  into 
numerous  crescentic  folds,  which  correspond  te  the  intervals  between  the  sacculi. 
In  the  rectum,  it  is  thicker,  of  a  darker  colour,  more  vascular,  and  connected 
loosely  to  the  muscular  coat,  as  in  the  msophagus.  In  its  contracted  state,  the 
lower  part  of  the  rectum  is  thrown  inte  a  number  of  longitudinal  folds,  similar  te 
those  in  the  cesopbagus,  the  larger  of  which  have  been  called  by  Morgagni,  the 
colvmnt  of  the  rectum.  Besides  these,  the  mucous  membrane  forms  three  pro- 
nuneot  valvular  folds,  specially  described  by  Mr.  Houston.  They  are  all  directed 
obliquely;  one  is  situated  near  the  commencement  of  the  rectum,  on  the  right 
side;  another  extends  inwards  from  the  side  of  the  tube  opposite  the  middle  of 
the  sacrum;  and  the  third  projects  backwards  from  the  fore  part  of  the  rectum, 
opposite  the  prostate  gland;  these  folds  become  efiaced  when  the  canal  is  die- 
tended.  The  mucous  membrane  of  the  large  intestine  presents  for  examination  ; 
epithelium,  simple  follicles,  and  solitary  glands. 

317.— Minute  Structure  of  Large  luteatine. 
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The  epithelium  is  of  the  columnar  kind. 

The  timple  folHctea  are  minute  tubular  prolongations  of  the  mucous  membrane, 
arranged  perpendicularly,  aide  by  side,  over  its  entire  surface;  they  are  longer, 
more  numerous,  and  placed  in  much  closer  apposition  than  those  of  the  small 
intestine;  and  tliey  open  by  minute  rounded  orifices  upon  the  surface,  giving  it  a 
cribriform  appearance. 

The  aolUary  glands  in  the  large  intestine,  are  most  abundant  in  the  cscnm 
and  appendix  vermiformis,  being  irregularly  scattered  over  the  rest  of  the  intes- 
tme;  they  are  small,  prominent,  circular  bodies,  of  a  whitish  colour,  perforated 
upon  the  central  part  of  their  free  surface  by  a  minute  orifice. 

Ths  LrvEB. 

The  liver  is  a  glandular  oi^an  of  large  size.  Intended  for  the  secretion  of  the 
bile.  It  is  situated  in  the  right  hypochondriac  region,  and  extends  across  the 
'epigastrium  inte  the  left  bypochondrium.  It  is  the  lot^est  gland  In  the  body, 
weighing  from  three  to  four  pounds  (from  fifty  to  sixty  ounces  avoirdupois).     It 
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measares,  in  its  transyerse  diameter,  from  ten  to  twelve  inches;  from  six  to  oe^en 
in  its  antero-posterior;  and  is  about  three  inches  thick  at  the  back  part  of  the 
right  lobe,  which  is  the  thickest  part. 

Its  upper  surface  is  convex,  directed  upwards  and  forwards,  smooth,  cov^^ 
bj  peritoneum,  and  is  in  relation  with  the  under  surface  of  the  Diaphragm;  and 
below,  to  a  small  extent,  with  the  abdominal  parietes.  This  surface  is  divided 
into  two  unequal  lobes,  the  right  and  left,  bj  a  fold  of  peritoneum,  the  suspenseny 
or  broad  ligament. 

Its  under  surface  is  concave,  directed  downwards  and  backwards,  and  in  rela- 
tion with  the  stomach  and  duodenum,  the  hepatic  flexure  of  the  colon,  and  the 
right  kidney  and  supra-renal  capsule.  This  surface  is  divided,  hj  a  longitudinal 
fissure,  into  a  right  and  left  lobe. 

The  posterior  border  is  rounded  and  broad,  and  connected  to  the  Diaphragm  hj 
the  coronary  ligament;  it  is  in  relation  with  the  aorta,  the  vena  cava,  and  the 
crura  of  the  Diaphragm. 

The  anterior  border  is  thin  and  sharp,  and  marked,  opposite  the  attachment  of 
the  broad  ligament,  by  a  deep  notch.     In  adult  males,  this  border  usually  corre- 
sponds with  the  margin  of  the  ribs;  but  in  women  and  children,  it  projects  usuallj 
below  this  point. 

The  right  extremity/  of  the  liver  is  thick  and  rounded;  whilst  the  left  is  thin 
and  flattened. 

Changes  of  Position.  The  student  should  make  himself  acquainted  with  the  different 
circumstances  under  which  the  liver  changes  its  position,  as  they  are  of  importance  as  a 
guide  in  determining  the  existence  of  enlargement,  or  other  disease  of  that  organ. 

Its  position  varies  according  to  the  posture  of  the  body ;  in  the  upright  and  sitting 
postures,  its  lower  border  may  be  felt  beneath  the  edges  of  the  ribs  ;  m  the  recumbent 
posture,  it  usually  recedes  beneath  the  ribs. 

Its  position  varies  with  the  ascent  or  descent  of  the  Diaphragm.  In  a  deep  inspiration, 
the  liver  descends  below  the  ribs  ;  in  expiration,  it  is  raised  to  its  ordinary  level.  Again, 
in  emphysema,  where  the  lungs  are  distended,  and  the  Diaphragm  descends  very  low,  the 
liver  18  pushed  down ;  but  in  some  other  diseases,  as  phtrdsis,  where  the  Diaphragm  is 
much  arched,  the  liver  rises  very  high  up. 

Pressure  from  without,  as  in  ti^ht  lacing,  by  compressing  the  lower  part  of  the  chest, 
displaces  the  liver  considerably,  its  anterior  edge  often  ei^nding  as  low  as  the  crest  of 
the  ilium ;  and  its  convex  surface  is  often,  at  the  same  time,  deeply  indented  from  pressure 
of  the  ribs. 

Its  position  varies  creatly,  accordiug  to  the  greater  or  less  distension  of  the  sto- 
mach and  intestines.  When  the  intestines  are  empty,  the  liver  descends  in  the  abdomen ; 
but  when  thev  are  distended,  it  is  pushed  upwards,  its  relations  with  surrounding  organs 
may  also  be  changed  by  the  growth  of  tumours,  or  from  collections  of  fluid  in  the  thoracic 
or  abdominal  cavities. 

LiQAMENTS.  The  ligaments  of  the  liver  (Bg.  318)  are  five  in  number:  four 
being  formed  of  folds  of  peritoneum;  the  fifth,  the  ligamentum  teres,  is  a  round, 
fibrous  cord,  resulting  from  the  obliteration  of  the  umbilical  vein.  The  ligaments 
are  the  longitudinal,  two  lateral,  coronary,  and  round. 

The  Longitudinal  Ligament  (broad,  falciform,  or  suspensory  ligament)  is  a 
broad  and  thin  antero-posterior  peritoneal  fold,  falciform  in  shape,  its  base  being 
directed  forwards,  its  apex  backwards.  It  is  attached  by  one  margin  to  the 
under  surface  of  the  Diaphragm,  and  the  posterior  surface  of  the  sheath  of  the 
right  Rectus  muscle  as  low  down  as  the  umbilicus;  by  its  hepatic  margin,  it 
extends  from  the  notch  on  the  anterior  margin  of  the  liver,  as  far  back  as  its 
posterior  border.  It  consists  of  two  layers  of  peritoneum  closely  united  together. 
Its  anterior  free  margin  contains  between  its  layers  the  round  ligament. 

The  Lateral  Ligaments,  two  in  number,  right  and  left,  are  triangular  in  shape. 
They  are  formed  of  two  layers  of  peritoneum  united,  and  extend  from  the  sides 
of  the  Diaphragm  to  the  adjacent  margins  of  the  posterior  border  of  the  liver. 
The  left  is  the  longer  of  the  two,  and  lies  in  front  of  the  cesophageal  opening  in 
the  Diaphragm;  the  right  lies  in  front  of  the  inferior  vena  cava. 

The   Coronary  Ligament  connects  the  posterior  border  of  the  liver  to  the 
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Oiaphragm.   It  ia  formed  by  the  reflectioo  of  the  peritoneum  from  the  Diaphragm 
on  to  the  upper  and  lower  margins  of  the  poeterior  border  of  the  organ.     The 
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coronary  ligament  consistB  of  two  layers,  which  are  continuous  on  each  side  with 
the  lateral  ligaments;  and  in  front,  with  the  longitudinal  ligament.  Between  the 
layers,  a  large  oral  interspace  is  left  uncovered  by  peritoneum,  and  connected  to 
the  Diaphragm  by  firm  areolar  tissue.  This  space  is  subdivided,  near  its  left 
extremity,  into  two  parts  by  a  deep  notch  (sometimes  a  canal),  which  lodges  the 
inferior  vena  cava,  and  into  which  open  the  hepatic  veins. 

The  Round  Ligament  is  a  fibrous  cord,  resulting  from  the  obliteration  of  the 
nmbilical  vein.  It  ascends  from  the  umbilicus  in  the  anterior  free  margin  of  the 
longitudinal  ligament,  to  the  notch  in  the  anterior  border  of  the  liver,  from  which 
it  may  be  traced  along  the  longitudinal  fissure  on  the  under  surface  of  the  liver, 
as  far  back  as  the  inferior  vena  cava. 

FtesuEKS.  Five  fissures  are  seen  upon  the  under  surface  of  the  liver,  which 
serve  to  divide  it  into  five  lobes.  Tliey  are  the  longitudinal  fissure,  the  fissure  of 
the  ductus  venoBUS,  the  transverse  fissure,  the  fissure  for  the  gall-bladder,  and  the 
fissure  for  the  vena  cava. 

The  Longitudinal  Fixture  is  a  deep  groove,  which  extends  from  the  notch  on 
the  anterior  margin  of  the  liver,  to  the  posterior  border  of  the  organ.  It  sepa- 
rates the  right  and  left  lobes;  the  transverse  fissure  joins  it,  at  right  angles,  about 
one-third  from  its  posterior  extremity,  and  divides  it  into  two  parts.  The  ante- 
rior half  is  called  the  umbilical  Jiaure :  it  is  deeper  than  the  posterior  part,  and 
lodges  the  umbilical  vein  in  the  fcctus,  or  its  fibrous  cord  (the  round  ligament)  in 
the  adult.  This  fissure  is  often  partially  bridged  over  by  a  prolongation  of  the 
hepatic  substance,  the  pon»  hepalit. 

The  Fittvre  of  the  Ductus  VenoeuM  is  the  back  part  of  the  longitudinal 
fissure;  it  is  shorter  and  shallower  than  the  anterior  portion.  It  lodges  in  the 
fcctus  the  ductus  venosus,  and  in  the  adult  a  slender  fibrous  cord,  the  obliterated 
remains  of  that  vessel. 

The  Transverse,  or  Portal  Fissure,  is  a  short  bat  deep  fissure,  about  two 
inches  in  length,  extending  transversely  across  the  nnder  surface  of  the  right 
lobe,  nearer  to  its  posterior  than  its  anterior  border.  It  joins,  nearly  at  right 
angles,  with  the  longitudinal  fissure.  By  the  older  anatomists,  this  fissure  was 
considered  the  gateway  (porta)  of  the  liver;  hence  the  luge  vein  which 
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at  this  point  wu  colled-  the  portal  vein.     Besides  this  rein,  the  fissure    i 

the  hepatic  artery  and  nerves,  and  Uie  hepatic  duct  and  lymphatics,      ^t  th^ 
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entrance  into  the  fieeure,  the  hepatic  duct  lies  to  the  right,  the  hepatic  arterj  to 
the  left,  and  moat  posteriorly  the  portal  vein. 

The  FwuTt  for  the  Gall-bladder  (foua  cyttii  felUa)  is  a  ehaUow,  ohloag 
fossa,  placed  on  the  under  surface  of  the  right  lobe,  parallel  with  the  longitudinal 
fissure.  It  extends  from  the  anterior  free  mai^in  of  the  liver,  which  is  occa- 
sionally notched  for  its  reception,  to  near  the  right  extremity  of  the  transrerae 
fissure. 

The  Future  for  the  Vena  Cava  is  a  short  deep  fissure,  occasionally  a  com- 
plete canal,  which  extends  obliquely  upwards  from  a  little  behind  the  right 
extremity  of  the  transverse  fissure,  to  the  posterior  border  of  the  organ,  where  it 
joins  the  fissure  for  the  ductus  venosus.  On  slitting  open  the  inferior  vena  cava 
which  is  contained  in  it,  a  deep  fossa  is  seen,  at  the  bottom  of  which  the  hepatic 
veins  communicate  with  this  vessel.  This  fissure  is  separated  from  the  transverse 
fissure  by  the  lobus  caudatus;  and  from  the  longitudinal  fissure  by  the  lobus 
Spigelii. 

Lobes.  The  lobes  of  the  liver,  like  the  ligaments  and  fissures,  are  also  Bve  in 
number:  the  right  lobe,  the  left  lobe,  the  lobus  quadratus,  the  lobus  Spigelii,  and 
the  lobus  caudatus. 

The  riffkl  lobe  is  much  larger  than  the  left;  the  proportion  between  them  being 
as  six  to  one.  It  occupies  the  right  hypochondrium,  and  is  separated  from  the  left 
lobe,  on  its  upper  surface,  by  the  longitudinal  ligament;  on  its  under  surface,  by 
the  longitudinal  fissure;  and  in  front,  by  a  deep  notch.  It  is  of  a  quadrilateral 
form,  its  tinder  surface  being  marked  by  three  fissures:  the  transverse  fissure, 
the  fissure  for  the  gall-bladder,  and  the  fissure  for  the  inferior  vena  cava;  and  hj 
two  shallow  impressions,  one  in  front  (impressio  eoliea),  for  the  hepatic  fleinre  of 
the  colon;  and  one  behind  (imprestia  renalu),  for  the  right  kidney  and  supra- 
renal capsule. 

The  tefi  lobe  is  eoialler  and  more  flattened  than  the  right.  It  is  situated  in  the 
epigastric  and  left  hypochondriac  regions,  sometimes  extending  as  far  as  the  upper 
border  of  the  spleen.  It  upper  surface  is  convex;  its  under  concave  surface  resta 
upon  the  h«nt  of  the  stomach;  and  its  posterior  border  is  in  relation  with  ths 
cardiac  orifice  of  the  stomach. 
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The  Lobus  QuttdratuSy  or  square  lobe,  is  situated  on  the  under  surface  of  the 
right  lobe,  bounded  in  front  by  the  free  margin  of  the  liver;  behind,  by  the  trans- 
verse fissure;  on  the  right,  by  the  fissure  for  the  gall-bladder;  and,  on  the  left,  by 
the  umbilical  fissure. 

The  Lobus  Spigelii  projects  from  the  back  part  of  the  under  surface  of  the 
right  lobe.  It  is  bounded,  in  front,  by  the  transverse  fissure;  on  the  right,  by 
the  fissure  for  the  vena  cava;  and,  on  the  left,  by  the  fissure  for  the  ductus 
venosus. 

The  Lobus  CaudaiuSy  or  tailed  lobe,  is  a  small  elevation  of  the  hepatic  sub- 
stance, extending  obliquely  outwards,  from  the  base  of  the  lobus  Spigelii,  to  the 
under  surface  of  the  right  lobe.  It  separates  the  right  extremity  of  the  trans- 
verse fissure  from  the  conmiencement  of  the  fissure  for  the  inferior  cava. 

Vessels.  The  vessels  connected  with  the  liver  are  also  five  in  number:  they 
are  the  hepatic  artery,  the  portal  vein,  the  hepatic  vein,  the  hepatic  duct,  and 
lymphatics. 

The  Hepatic  Artery^  Portal  Veiny  and  Hepatic  Ducty  accompanied  by  numerous 
lymphatic  vessels  and  nerves,  ascend  to  the  transverse  fissure,  between  the  layers 
of  the  gastro-hepatic  omentum;  the  hepatic  duct  lying  to  the  right,  the  hepatic 
artery  to  the  left,  and  the  portal  vein  behind  and  between  the  other  two.  They 
are  enveloped  in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  accompanies 
the  vessels  in  their  course  through  the  portid  canals,  which  are  hollowed  out  of 
the  interior  of  the  organ. 

The  Hepatic  Veins  convey  the  blood  from  the  liver.  They  commence  at  the 
circumference  of  the  organ,  and  proceed  towards  the  deep  fossa  in  its  posterior 
border,  where  they  terminate  by  two  large,  and  several  smaller  branches,  in  the 
inferior  vena  cava. 

The  hepatic  veins  have  no  cellular  investment;  consequently  their  parietes  are 
adherent  to  the  walk  of  the  canals  through  which  they  run:  so  that,  on  a  section 
of  the  organ,  these  veins  remain  widely  open  and  solitary,  and  may  be  easily 
distinguished  from  the  branches  of  the  portal  vein,  which  are  more  or  less  col- 
lapsed, and  always  accompanied  by  an  artery  and  duct. 

The  Lymphatics  are  large  and  numerous,  consisting  of  a  deep  and  superficial 
set.     They  have  been  already  described. 

Nerves.  The  nerves  of  the  liver  are  derived  from  the  hepatic  plexus  of  the 
sympathetic,  from  the  pneumogastric  nerves,  especially  the  left,  and  from  the 
right  phrenic. 

Structure,  The  substance  of  the  liver  is  composed  of  lobules,  held  together  by 
an  extremely  fine  areolar  tissue,  of  the  ramifications  of  the  portal  vein,  hepatic 
duct,  hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves;  the  whole  being 
invested  by  a  fibrous  and  a  serous  coat. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  entire  surface 
of  the  organ,  excepting  at  the  point  corresponding  to  the  attachment  of  its 
various  ligaments,  and  at  the  bottom  of  the  different  fissures,  where  it  is  deficient. 
It  is  intimately  adherent  to  the  fibrous  coat. 

The  fibr6us  coat  lies  beneath  the  serous  investment,  and  covers  the  entire 
surface  of  the  organ.  It  is  difiicult  of  demonstration,  excepting  where  the  serous 
coat  is  deficient.  At  the  transverse  fissure,  it  is  continuous  with  the  capsule  of 
Glisson;  and,  on  the  surface  of  the  organ,  with  the  areolar  tissue  separating  the 
lobules. 

The  Lobules  form  the  chief  mass  of  the  hepatic  substance:  they  may  be  seen 
either  on  the  surface  of  the  organ,  or  by  making  a  section  through  the  gland* 
They  are  small  granular  bodies,  about  the  size  of  a  millet-seed,  measuring  from 
one-twentieth  to  one-tenth  of  an  inch  in  diameter.  When  divided  longitudinally, 
they  have  a  foliated  margin,  and,  if  transversely,  a  polygonal  outline.  The  bases 
of  the  lobules  are  clustered  round  the  smallest  branches  (sub-lobular)  of  ^e 
hepatic  veins,  to  which  each  is  connected  by  means  of  a  small  branchy 
issues  from  the  centre  of  each  lobule  (intra-lobular).     The  remaining  pad 
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Burfftce  of  each  lobnle  is  imperfectly  isolated  from  the  Borroimding  lobules,  bj  ■ 
thin  etratum  of  areolar  tissue,  or  by  the  smaller  vessels  and  ducts. 

If  one  of  the  hepatic  veins    be    laid 
Pj„  j„)_  open,  the  bases  of  the  lobules     may  be 

seen  through  the  thin  wall  of  the  vein, 
on  which  they  rest,  arranged  in  the  fono 
of  a  tessellated  pavement,  the  centre  of 
each  polygonal  space  presenting  m  mi- 
nute aperture,  the  mouth  of  a  sublobnlar 

Each  lobule  is  composed  of  a  mass  of 
cells;  of  a  plexus  of  biliary  ducts;  of  s 
venous  plexus,  formed  by  branches  of 
the  portal  vein;  of  a  branch  of  an  he- 
patic vein  (intralobular)  j  of  minute 
arteries;  and  probably,  of  neirea  and 
lymphatics. 

The  hepatic  cells  form  the  chief  mass 

of  the  substance  of  a  lobule,  and  lie  in 

die  interspaces  of  the  capillary    plexus, 

being   probably  contained   in   a    tubular 

network,  wbicb  forms  the  origin   of  the 

biliary  ducts.     The  smallest  branches  of 

the  vena  portte  pass  between  the  lobules, 

around  which  they  form  a  plexus,  the 

°"t^'S.»'^'Iu!"ftSm  "(ch'to^^i"h«"^        interlobular.     Branches  from  this  plexns 

(J^^iiMt^fta'toSuwiSBta'DTM"       *'°**"'  '*"«  lobules,  and  form  a  network  in 

Afmioenun.  its  circumference.     The  radicles  of  the 

portal  vein  communicate  with   thoee  of 

the  hepatic  vein,  which  occupy  the  centre  of  the  lobule;  and  the  latter  conveiye 

to  form  the  intralobular  vein,  which  issues  from  the  base  of  the  lobule,  and  joins 

the  hepatic  vein.     The  portal  vein  carries  the  blood  to  the  liver,  from  which  the 

bile  is  secreted;  the  hepatic  vein  carries  from  the  liver  the  auperfluona  blood; 

and  the  bile  duct  carries  from  the  liver  the  bile  secreted  by  the  hepatic  cells. 

The  Hepatic  CelU  form  the  chief  mass  of  each  lobule:  they  are  of  a  more  or 
less  spheroidal  form;  but  may  be  rounded,  flattened,  or  many-sided,  from  tnutDsl 
compresBion.  They  vary  in  size  from  the  yoVs'^  ^  ^^^  seVb^^  **''  ^'^  iBcb  in 
diameter,  and  contain  a  distinct  nucleus  in  the  interior,  or  even  sometimes  two. 
In  the  nucleus  is  a  highly  refracting  nucleolus,  with  granules.  The  cell-contents 
are  viscid,  and  contain  yellow  particles,  the  colouring  matter  of  the  bile,  and  <hI 
globules.  The  cells  adhere  together  by  their  surfaces,  so  as  to  Arm  rows,  which 
radiate  from  the  centre  towards  the  circumference  of  the  lobule.  These  cells  ate 
the  chief  ^enta  in  the  secretion  of  the  bile;  and,  according  to  the  extensive 
researches  of  Dr.  Beale,  lie  in  a  tubular  network,  which  forms  the  origin  of  tbe 
ducts. 

Biliary  Duett.  The  precise  mode  of  origin  of  the  biliary  ducts  Is  uncertain. 
Mr.  Kieman's  original  view,  confirmed  as  it  is  by  the  researches  of  Dr.  Beale, 
shows  that  the  ducts  commence  within  the  lobules,  in  a  plexiform  network  (lobolar 
biliary  plexus),  in  which  the  hepatic  cells  lie.  The  lobular  ducts,  on  leaving  the 
lobules,  form  a  plexus  (interlobular)  between  the  lobules;  and  the  interlobular 
branches  unite  into  vaginal  branches,  which  lie  in  the  portal  canals,  with  branches 
of  the  portal  vein  and  hepatic  duct.  The  ducts  finally  join  into  two  large  tmnki 
which  leave  the  liver  at  the  transverse  fissure. 

The  Portal  Vein,  on  entering  the  liver  at  the  transverse  fissure,  divides  into 
primary  branches,  which  are  contained  in  the  portal  canals,  together  with  branclK) 
of  the  hepatic  artery  and  duct,  and  the  nerves  and  lymphatics.  In  the  la^tr 
portal  canals,  the  vessels  are  separated  from  the  parietes,  and  joined  to  each  other. 
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hy  a  loose  cellular  web,  the  capsnle  of  Gliseon.  The  veins,  as  they  lie  in  the  portal 
canals,  give  off  vaginal  branchee,  which  form  a  plexus  (vaginal  plexus)  in 
Glisson's   capsule.      From  this    plexus, 

and    from    the    portal   vein    itself,  small  E1g.iii. 

branches  are  given  off,  which  pass  be- 
tween the  lobules  (interlobular  veins); 
these   cover   the   entire   surface  of   the 

lobules,    excepting     their    bases.       The 

lobular  branches    are    derived   from  the 

interlobular  veins:    they    penetrate    into 

the  lobule,  and  form  a  capillBry  plexus 

within  them.  From  this  plexus  die  in- 
tralobular vein  arises. 

The  Hepatic  artery  enters  the  liver  at 

the    transverse    fissure,  with  the  portal 

vein  and  hepatic  duct,  and  ramifies  with 

these  vessels  through   the  portal  canals. 

It    gives    off    vaginal    branches,    which 

ramify  in  the   capsule  of  Glisson;    and 

other  branches  which  are  distributed  to 

the  coats  of  the  vena  port«  and  hepatic 

duct.      From  the  vaginal  plexus,  inter-        Lawitiidrnia  Bctioii  or  ■  mu  porui  nio  utd 

lobular  branches   are    given    off,    which  CfwhI?htS^i«'i.;S^«Si^  5S°'J( 

ramify  through  the  interlobular  fissures,         ^.'^tJ^.'ib'i^r^^S.S'f^^'c^ 

a  few  branches  being  distributed  to  the  i^iiniMp«Oc»rtm)'«Bi)iiiict.w(Ui»imurii«aB 

,   ,     ,  _.  .1.    ^      .1.  {(illwiD'mHiila):  dL  IntenulBirfantafibBiKc. 

lobules.       Kieman    supposes    that    the  ui  ntn.  ibrongb  wbidi  la  tm  itas  oatibm  ot  um 

br»nohe.  of  the  hep.lie  arttry  temim.te         ySSS'^^i^SSTTSST'^': 
in  a  capillary  plexus  which  communicates  *.  h^Mic  dm*, 

with  the  branches  of  the  vena  port«e. 

The  Hepatic  Vein*  commence  in  the  interior  of  each  lobule  by  a  plexus,  the 
branches  of  which  converge  to  form  the  intralobular  vein. 

The  intralobwlar  vein  passes  through 
the  centre  of  the  lobule,  and  leaves  it  at  Fig.  in. 

its  base  to  terminate  in  a  sublobular 
vein. 

The  lublobular  veint  unite  with  neigh- 
bouring branches  to  form  larger  veins, 
and  they  join  to  form  the  large  hepa- 
tic trunks,  which  terminate  in  the  vena 
cava. 

Gall  Bladder.  t 

The  gall  bladder  is  the  reservoir  for 
the  bile;  it  ia  a  conical  or  pear-shaped 
membranous  sac,  lodged  in  a  fossa  on 
the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  from  near  the  right 
extremity  of  the  transverse  Assure  to  the       AtnwimjiieHmtf  »  bmii  pmW  oib»1w4«i 

'  .         .    ,  ,    .  iciKli.  ifter  Kltmui.     I.  Port*]  TdEi  1.  inlar- 

antenor  free  margm  of  the  organ.     It  is  labDiu  Vinciin  i  a.  bnnciiciafibenia,  temd 

about  four  inches  in  length,  one  inch  in  SboUr  b™Mheii"f°taUtte'dS«l*(?"b^i3e 

breadth   at    its    widest  part,    and   holds  •mrr. 

from  eight  to  ten  drachms.     It  is  divided 

into  a  fundus,  body,  and  neck.  The  fitndwt,  or  broad  extremity,  is  directed 
downwards,  forwards,  and  to  the  right,  and  occaeionatly  projects  from  the  anterior 
border  of  the  liver:  the  body  and  neck  are  directed  upwards  and  backwards  to  the 
left.     The  gall  bladder  ia  held  in  ite  position  by  the  peritoneum,  which,  in  the 


J 


< 


620  ORGANS  OF  DIGESTION. 

majoritj  of  cases,  passes  over  its  under  surface,  but  it  occasionallj  invests  it,  and 
is  connected  to  the  liver  bj  a  kind  of  mesentery. 

Relations,  The  body  of  the  gall  bladder  is  in  relation  by  its  upper  surface  widi 
the  liver,  to  which  it  is  connected  by  areolar  tissue  and  vessels;  by  its  under  sur- 
face, with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon.  The  fundus  is  completely  invested 
by  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  parietes,  imme- 
diately below  the  tenth  costal  cartilage;  behind,  with  the  transverse  arch  of  the 
colon.  The  neck  is  narrow,  and  curved  upon  itself  like  the  italic  letter  /;  &t  its 
point  of  connection  with  the  body  and  with  the  cystic  duct,  it  presents  a  wdl 
marked  constriction. 

When  the  gall  bladder  ia  distended  with  bile  or  calculi,  the  fundus  may  be  felt  through 
the  abdomimu  parietes,  especially  in  an  emaciated  subject ;  the  relations  of  this  aac  will 
also  serve  to  explain  the  occasional  occurrence  of  abdominal  biliary  fistulse,  through  whi<^ 
biliary  calculi  may  pass  out,  and  of  the  passage  of  calculi  from  the  gall  bladder  into  the 
stomach,  duodenum,  or  colon,  which  occasionally  happens. 

Structure,  The  gall  bladder  consists  of  three  coats,  serous,  fibrous  imd  muscular, 
and  mucous. 

The  external  or  serous  coat  is  derived  from  the  peritoneum;  it  completelj 
invests  the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  middle  or  fibrous  coat  is  a  thin  but  strong  fibrous  layer,  which  forms  the 
framework  of  the  sac,  consisting  of  dense  fibres  which  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transversely. 

The  internal  or  mucous  coat  is  loosely  connected  with  the  fibrous  layer.  It  ia 
generally  tinged  of  a  yellowish  brown  colour,  and  is  everywhere  elevated  into 
minute  rugse,  by  the  union  of  which  numerous  meshes  are  formed;  the  depr^aed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  the 
fundus  and  neck,  being  most  developed  about  the  centre  of  the  sac. 

Opposite  each  curve  of  the  neck  of  the  gall  bladder,  the  mucous  membrane  pro- 
jects inwards  so  as  to  form  a  large  valvular  fold.  The  mucous  membrane  ia 
covered  by  colunmar  epithelium,  and  secretes  an  abundance  of  thick  viscid  mucus; 
it  is  continuous  through  the  hepatic  duct  with  the  mucous  membrane  lining  the 
ducts  of  the  liver,  and  through  the  ductus  communis  choledocus  with  the  mucous 
membrane  of  the  alimentary  canal. 

The  Biliary  Ducts  are  the  hepatic,  the  cystic,  and  the  ductus  communis 
choledocus. 

The  Hepatic  Duct  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right  and  one  from  the  left 
lobe;  these  unite,  and  pass  downwards  and  to  the  right  for  about  an  inch  and  a 
half  to  join  at  an  acute  angle  with  the  cystic  duct,  to  form  the  common  choledic 
duct. 

The  Cystic  Duct,  the  smallest  of  the  three  biliary  ducts,  is  about  an  inch  in 
length.  It  passes  obliquely  downwards  and  to  the  left  from  the  neck  of  the  gall 
bladder,  and  joins  the  hepatic  duct  to  form  the  common  duct.  It  lies  in  the 
gastro-hepatic  omentum  in  front  of  the  vena  cava,  the  cystic  artery  lying  to  its 
left  side.  The  mucous  membrane  lining  its  interior  is  thrown  into  a  series  of 
crescentic  folds,  from  five  to  twelve  in  number,  which  project  into  the  duct  in 
regular  succession,  and  are  directed  obliquely  round  the  tube,  presenting  much  the 
appearance  of  a  continuous  spiral  valve.  They  exist  only  in  the  hunum  subject 
When  the  duct  has  been  distended,  the  interspaces  between  the  folds  are  dilated, 
so  as  to  give  to  its  exterior  a  sacculated  appearance. 

The  Ductus  communis  choledocus^  the  largest  of  the  three,  is  the  commoa 
excretory  duct  of  the  liver  and  gall  bladder.  It  is  about  three  inches  in  length, 
of  the  diameter  of  a  goose-quill,  and  formed  by  the  junction  of  the  cystic  and 
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hepatic  ducts.  It  descends  along  the  right  border  of  the  lesser  omentum,  behind 
the  first  portion  of  the  duodenum,  in  front  of  the  vena  ports,  and  to  the  right  of 
the  hepatic  artery;  it  then  passes  between  the  pancreas  and  descending  portion  of 
the  duodenum,  and  running  for  a  short  distance  along  the  right  side  of  the  pan- 
creatic duct,  near  its  termination,  passes  with  it  obliquely  between  the  mucous  and 
muscular  coats,  the  two  opening  by  a  common  orifice  upon  the  summit  of  a  papilla, 
situated  at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little 
below  its  middle. 

Structure.  The  coats  of  the  biliary  ducts  are  composed  of  an  external  or  fibrous 
and  an  internal  or  mucous  layer.  The  fibrous  coat  is  composed  of  a  strong  areolar 
fibrous  tissue.  The  mucous  coat  is  continuous  with  the  lining  membrane  of  the 
hepatic  ducts  and  gall  bladder,  and  also  with  that  of  the  duodenum.  It  is  provided 
with  numerous  glands,  the  orifices  of  which  are  scattered  irregularly  in  the  larger 
ducts,  but  in  the  smaller  hepatic  ducts  are  disposed  in  two  longitudinal  rows,  one  on 
each  side  of  the  vessel.  These  glands  are  of  two  kinds.  Some  are  ramified  tubes, 
which  occasionally  anastomose,  and  from  the  sides  of  which  saccular  dilatations 
are  given  off;  others  are  small  clustered  cellular  glands,  which  open  either  sepa- 
rately into  the  hepatic  duct,  or  into  the  ducts  of  the  tubular  glands. 

The  Pancreas. 

Diiseetion,  The  pancreas  may  be  exposed  for  dissection  in  three  difierent  ways :  1.  By 
raising  the  liver,  drawing  down  the  stomach,  and  tearing  through  the  gasht>-hepatic 
omeutum.  2.  By  raising  the  stomach,  the  arch  of  the  colon,  and  mat  omentimi  upwards, 
and  then  dividing  the  inferior  layer  of  the  transverse  meso-coTon.  3.  By  dividing  the 
two  lavers  of  peritoneum,  which  descend  from  the  great  curvature  of  the  stomach  to 
form  the  great  omentum ;  turning  this  organ  upwards,  and  then  cutting  through  the 
ascending  layer  of  the  transverse  mesocolon. 

The  Pancreas  {waV'/epia^,  all  flesh)  is  a  conglomerate  gland,  analogous  in  its 
structure  to  the  salivary  glands.  In  shape,  it  is  transversely  oblong,  flattened 
from  before  backwards,  and  bears  some  slight  resemblance  to  a  hammer,  its  right 
extremity  being  broad,  and  presenting  a  sort  of  angular  bend  from  above  down- 
wards, called  the  head;  its  left  extremity  gradually  tapers  to  form  the  tail,  the 
intermediate  portion  being  called  the  body.  It  is  situated  transversely  across  the 
posterior  wall  of  the  abdomen,  at  the  back  of  the  epigastric  mid  both  hypochon- 
driac regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  an  inch  and 
a  half,  and  its  thickness  from  half  an  inch  to  an  inch,  being  thicker  at  its  right 
extremity  and  along  its  upper  border.  Its  weight  varies  from  two  to  three  and  a 
half  ounces,  but  it  may  reach  six  ounces. 

The  right  extremity  or  head  of  the  pancreas  {^g.  323)  is  curved  upon  itself 
from  above  downwards,  and  is  embraced  by  the  concavity  of  the  duodenum.  The 
common  bile  duct  descends  behind,  between  the  duodenum  and  pancreas;  and  the 
pancreatico-duodenal  artery  descends  in  front  between  the  same  parts.  Upon  its 
posterior  part  is  a  lobular  fold  of  the  gland,  which  passes  transversely  to  the  left, 
behind  the  superior  mesenteric  vessels,  forming  the  posterior  part  of  the  canal,  in 
which  they  are  contained.  It  is  sometimes  detached  from  the  rest  of  the  gland^ 
and  is  called  the  lesser  pancreas. 

The  lesser  end  or  tail  of  the  pancreas  is  narrow;  it  extends  to  the  left  as  far 
as  the  spleen,  and  is  placed  over  the  left  kidney  and  supra-renal  capsule. 

The  body  of  the  pancreas  is  convex  in  front,  and  covered  by  the  ascending 
layer  of  the  transverse  mesocolon  and  the  posterior  surface  of  the  stomach. 

The  posterior  surface  is  concave,  and  has  the  following  structures  interposed 
between  it  and  the  first  lumbar  vertebra.  The  superior  mesenteric  artery  and 
vein,  and  commencement  of  the  vena  portse,  the  vena  cava^  the  aorta,  the  left 
kidney,  supra-renal  capsule,  and  corresponding  renal  vessels. 

The  upper  border  is  thick,  and  has  resting  upon  it,  near  its  centre,  the  cceliac 
axis;  the  splenic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  this 
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m^ority  of  Gases,  puses  over  its  under  surface,  but  it  occasiouallj  inveata  it,  mi^ 
IB  connected  to  the  liver  bj  a  kind  of  mesenteiy. 

Relatiom.  The  body  of  the  gall  bladder  is  in  relation  hy  its  upper  surface  witk 
the  liver,  to  which  it  is  connected  bj  areolar  tisane  and  vessels;  by  it«  under  sur- 
face, with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon.  The/ttm^w*  is  completely  invested 
hy  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  porietes,  imme- 
diately below  the  tenth  costal  cartilage;  behind,  with  the  transverse  arch  of  the 
colon.  The  neck  is  narrow,  and  curved  upon  itself  like  the  italic  letter  y*;  st  its 
point  of  connection  with  the  body  and  with  the  cystic  duct,  it  presents  b  irell 
marked  constriction. 

When  the  gall  bladder  ia  distended  with  bile  or  calculi,  the  flmdus  may  bo  felt  tfanmgb 
the  abdominu  parietes,  especially  in  an  emaciatod  subject ;  the  relations  of  thia  oao  will 
also  serve  to  explain  the  oooaaional  oocurnnce  of  abdominal  biliarj  fistulv,  through,  wfaicb 
biliar;  calculi  may  pass  out,  and  of  the  passaKS  of  calculi  &om  the  gall  bladdsr  into  the 
stomach,  duodenum,  or  colon,  which  occasionally  happena, 

iStrueturv,  The  gall  bladder  consists  of  three  coats,  serous,  fibrous  and  maecolar, 
and  mucous. 

The  external  or  $erout  coat  is  derived  fhim  the  peritoneum;  it  completely 
invests  the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  middle  or  fibrous  coat  is  a  thin  but  strong  fibrous  layer,  which  forma  the 
framework  of  the  eac,  consisting  of  dense  fibres  which  interlace  la  all  directiona. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitadinal 
direction,  a  few  running  transversely. 

The  internal  or  mueotu  coat  is  loosely  connected  with  the  fibrous  layer.  It  is 
generally  tinged  of  a  yellowish  brown  colour,  and  is  everywhere  elevated  into 
minute  rugie,  by  the  union  of  which  numerous  meshes  are  formed;  the  depressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  the 
fundus  and  neck,  being  most  developed  about  the  centre  of  the  sac. 

Opposite  each  curve  of  the  neck  of  the  gall  bladder,  the  mucons  membrane  pro* 
jects  inwards  so  as  to  form  a  large  valvular  fold.  The  mucous  membrane  is 
covered  by  columnar  epithelium,  and  secretes  an  abundance  of  thick  viscid  mucus; 
it  is  continuous  through  the  hepatic  duct  with  the  mucous  membrane  lining  the 
ducts  of  the  liver,  and  through  the  ductus  communis  choledocus  with  the  mucous 
membrane  of  the  alimentary  canal. 

The  Biliary  Duett  are  the  hepatic,  the  cystic,  and  the  ductus  commnnis 
choledocus. 

The  Hepatic  Duet  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right  and  one  from  the  left 
lobe;  these  unite,  and  pass  downwards  and  to  the  right  for  about  an  inch  and  a 
half  to  join  at  on  acute  angle  with  the  cystic  duct,  to  form  the  common  choledic 
duct. 

The  Cystic  Duet,  the  smallest  of  the  three  biliary  ducts,  is  about  an  inch  in 
length.  It  passes  obliquely  downwards  and  to  the  loft  from  the  neck  of  the  gtil 
bladder,  and  joins  the  hepatic  duct  to  form  the  conmion  duct.  It  lies  in  the 
gastro-hepatic  omentum  in  front  of  the  vena  cava,  the  cystic  artery  lying  to  its 
left  side.  The  mucous  membrane  lining  its  interior  is  thrown  into  a  seriea  of 
creacentic  folds,  from  five  to  twelve  in  number,  which  project  into  the  duct  ia 
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hepatic  ducts.  It  descends  along  the  right  border  of  the  lesser  omentum,  behind 
the  first  portion  of  the  duodenum,  in  front  of  the  vena  ports,  and  to  the  right  of 
the  hepatic  artery;  it  then  passes  between  the  pancreas  and  descending  portion  of 
the  duodenum^  and  running  for  a  short  distance  along  the  right  side  of  the  pan- 
creatic duct,  near  its  termination,  passes  with  it  obliquely  between  the  mucous  imd 
muscular  coats,  the  two  opening  by  a  common  orifice  upon  the  summit  of  a  papilla, 
situated  at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little 
helow  its  middle. 

Structure,  The  coats  of  the  biliary  ducts  are  composed  of  an  external  or  fibrous 
and  an  internal  or  mucous  layer.  The  fibrous  coat  is  composed  of  a  strong  areolar 
fibrous  tissue.  The  mucous  coat  is  continuous  with  the  lining  membrane  of  the 
hepatic  ducts  and  gall  bladder,  and  also  with  that  of  the  duodenum.  It  is  provided 
i^ith  numerous  glands,  the  orifices  of  which  are  scattered  irregularly  in  the  larger 
ducts,  but  in  the  smaller  hepatic  ducts  are  disposed  in  two  longitudinal  rows,  one  on 
each  side  of  the  vessel.  These  glands  are  of  two  kinds.  Some  are  ramified  tubes, 
which  occasionally  anastomose,  and  from  the  sides  of  which  saccular  dilatations 
are  given  ofi*;  others  are  small  clustered  cellular  glands,  which  open  either  sepa- 
rately into  the  hepatic  duct,  or  into  the  ducts  of  the  tubular  glands. 

The  Panckeas. 

Dissection,  The  pancreas  may  be  exposed  for  dissection  in  three  different  ways :  1.  By 
raising  the  liver,  drawing  down  the  stomach,  and  tearing  through  the  gasl^hepatic 
omentum.  2.  By  raising  the  stomach,  the  arch  of  the  colon,  and  mat  omentum  upwards, 
and  then  dividing  the  inferior  layer  of  the  transverse  meso-colon.  3.  By  dividmg  the 
two  layers  of  peritoneum,  which  descend  from  the  great  curvature  of  the  stomach  to 
form  the  great  omentum ;  turning  Una  organ  upwards,  and  then  cutting  through  the 
ascending  layer  of  the  transverse  mesocolon. 

The  Pancreas  {irav-KpiaSy  all  flesh)  is  a  conglomerate  gland,  analogous  in  its 
structure  to  the  salivary  glands.  In  shape,  it  is  transversely  oblong,  flattened 
from  before  backwards,  and  bears  some  slight  resemblance  to  a  hammer,  its  right 
extremity  being  broad,  and  presenting  a  sort  of  angular  bend  from  above  down- 
wards, called  the  heady  its  left  extremity  gradually  tapers  to  form  the  tail,  the 
intermediate  portion  being  called  the  body.  It  is  situated  transversely  across  the 
posterior  wall  of  the  abdomen,  at  the  back  of  the  epigastric  and  both  hypochon- 
driac regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  an  inch  and 
a  half,  and  its  thickness  frt)m  half  an  inch  to  an  inch,  being  thicker  at  its  right 
extremity  and  along  its  upper  border.  Its  weight  varies  from  two  to  three  and  a 
half  ounces,  but  it  may  reach  six  ounces. 

The  right  extremity  or  head  of  the  pancreas  (fig.  323)  is  curved  upon  itself 
from  above  downwards,  and  is  embraced  by  the  concavity  of  the  duodenum.  The 
common  bile  duct  descends  behind,  between  the  duodenum  and  pancreas;  and  the 
pancreatico-duodenal  artery  descends  in  front  between  the  same  parts.  Upon  its 
posterior  part  is  a  lobular  fold  of  the  gland,  which  passes  transversely  to  Uie  left, 
behind  the  superior  mesenteric  vessels,  forming  the  posterior  part  of  the  canal,  in 
which  they  are  contained.  It  is  sometimes  detached  from  the  rest  of  the  gland, 
and  is  called  the  lesser  pancreas. 

The  lesser  end  or  tail  of  the  pancreas  is  narrow;  it  extends  to  the  left  as  far 
as  the  spleen,  and  is  placed  over  the  left  kidney  and  supra-renal  capsule. 

The  body  of  the  pancreas  is  convex  in  front,  and  covered  by  the  ascending 
layer  of  the  transverse  mesocolon  and  the  posterior  surface  of  the  stomach. 

The  posterior  surface  is  concave,  and  has  the  following  structures  interposed 
between  it  and  the  first  lumbar  vertebra.  The  superior  mesenteric  artery  and 
vein,  and  commencement  of  the  vena  portae,  the  vena  cava,  the  aorta,  the  left 
kidney,  supra-renal  capsule,  and  corresponding  renal  vesseb. 

The  upper  border  is  thick,  and  has  resting  upon  it,  near  its  centre,  the  ccsliac 
axis;  the  splenic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  this 


_! 


622  ORGANS  OF  DIGESTIOK. 

border;  uid  to  the  right,  the  first  part  of  the  dnodenum  and  tlie  hepatic  artm 
«re  in  relation  with  it. 

The  Imcer  border,  thinner  than  the  upper,  ia  separated  Irom  the  trsOBvcne 
portion  of  the  duodenum  by  the  superior  mesenteric  artery  and  vein;  to  the  left 
of  this  the  inferior  mesenteric  vein  ascends  behind  it  to  join  the  splenic  vein. 

The  Pancreatic  Duet,  called  the  canal  of  Wirtung  from  its  discoverer,  extends 
transversely  from  left  to  right  through  the  substance  of  the  pancreas,  nearer  to  itf 
lower  than  its  upper  border,  and  lying  nearer  its  anterior  than  its  poetericM-  sur- 
face. In  order  to  expose  it,  the  superficial  portion  of  the  gland  must  be  removed. 
It  commences  by  an  orifice  common  to  it  and  the  ductus  communis  choledoms 
npon  the  summit  of  an  elevated  papilla,  situated  at  the  inner  aide  of  the 

]>}.— Tba  Pancreas  and  its  Relations. 


portion  of  the  duodenum,  a  little  below  its  middle.  Passing  very  obliquely 
through  the  mucous  and  muscular  coatu,  it  soparalrf  itself  from  the  common 
choledic  duct,  and,  ascending  alightly,  runs  from  rin;ht  to  left  through  the  middle 
of  the  gland,  giving  ofi*  numerous  branches,  which  pass  to  be  diatributed  to  its 
separate  lobules. 

Sometimes  the  pancreatic  and  common  choledic  ducts  open  separately  into  the 
duodenum.  The  excretory  duct  of  the  lesser  pancreas  ia  called  the  ductu*  pan- 
creaticui  minor ;  it  opens  into  the  main  duct  near  the  dnodenum,  and  sometimes 
separately  into  that  intestine,  at  a  distance  of  an  inch  or  more  from  the  termina- 
tion of  the  principal  duct. 

The  pancreatic  duct,  near  the  duodenum,  is  about  the  size  of  an  ordinary  quilli 
ita  walls  are  thin,  consiniing  of  two  coats,  an  external  fibrous  and  an  internal 
raucous;  the  latter  is  thin,  smooth,  and  fVimished,  near  its  termination,  with  a  few 
scattered  follicles. 

Sometimes  the  pancreatic  duct  is  double,  up  to  its  point  of  entrance  into  tbe 
duodenum. 

In  structure,  the  pancreas  resembles  that  of  the  salivary  glands;  but  it  is  looser 
and  softer  in  its  texture. 

The  arteriet  of  the  pancreas  are  derived  from  the  splenic,  the  pancreatico- 
duodenal branch  of  the  hepatic,  and  the  superior  mesenteric. 
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Its  veins  open  into  the  splenic  and  superior  mesenteric  veins. 
Its  lymphatics  terminate  in  the  lumbar  glands. 
The  nerves  are  filaments  from  the  splenic  plexus. 

The  Spleen. 

The  spleen  is  usually  classified  together  with  the  thyroid,  supra-renal  glands, 
and  thymus,  as  one  of  the  ductless  glands,  from  its  possessing  no  excretory  duct. 
It  is  of  an  oblong  flattened  form,  soft,  of  very  brittle  consistence,  highly  vascular, 
of  a  dark  bluish-red  colour,  and  situated  in  the  left  hypochondriac  region,  em- 
bracing the  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum,  and 
connected  with  the  stomach  by  the  gastro-splenic  omentum. 

Relations,  Its  external  surface  is  convex,  smooth,  and  in  relation  with  the 
under  surface  of  the  Diaphragm,  which  separates  it  from  the  ninth,  tenth,  and 
eleventh  ribs  of  the  left  side. 

The  internal  surface  is  slightly  concave,  and  divided  by  a  vertical  fissure,  the 
hiluSy  into  an  anterior  or  larger,  and  a  posterior  or  smaller  portion.  The  hilus  is 
pierced  by  several  large,  irregular  apertures,  for  the  entrance  and  exit  of  vessels 
and  nerves.  At  the  margins  of  the  hilus,  the  two  layers  of  peritoneum  are 
reflected  from  the  surface  of  the  organ  on  to  the  cardiac  end  of  the  stomach, 
forming  the  gastro-splenic  omentum,  which  contains  between  its  layers  the  splenic 
vessels  and  nerves,  and  the  vasa  brevia.  The  internal  surface  is  in  relation,  in 
front,  with  the  great  end  of  the  stomach;  below,  with  the  tail  of  the  pancreas; 
and  behind,  with  the  left  crus  of  the  Diaphragm  and  corresponding  supra-renal 
capsule. 

Its  upper  end  J  thick  and  rounded,  is  in  relation  with  the  Diaphragm,  to  which 
it  is  connected  by  a  fold  of  peritoneum,  the  suspensory  ligament. 

Its  lower  end  is  pointed;  it  is  in  relation  with  the  left  extremity  of  the  trans- 
verse arch  of  the  colon. 

Its  anterior  margin  is  free,  rounded,  and  often  notched,  especially  below. 
Its  posterior  margin  is  rounded,  and  lies  in  relation  with  the  left  kidney,  to 
which  it  is  connected  by  loose  areolar  tissue. 

The  spleen  is  held  in  its  position  by  two  folds  of  peritoneum;  one,  the  gastro^ 
splenic  omentum,  connects  it  with  the  stomach ;  and  the  other,  the  suspensory 
ligament,  with  the  under  surface  of  the  Diaphragm. 

The  size  and  weight  of  the  spleen  are  liable  to  very  extreme  variations  at 
different  periods  of  life,  in  different  individuals,  and  in  the  same  individual  under 
different  conditions.  In  the  adult,  in  whom  it  attains  its  greatest  size,  it  is  usually 
about  five  inches  in  length,  three  or  four  inches  in  breadth,  and  an  inch  or  an  inch 
and  a  half  in  thickness,  and  weighs  about  seven  ounces.  At  birth,  its  weight,  in 
proportion  to  the  entire  body,  is  almost  equal  to  what  is  observed  in  the  adult, 
being  as  l  to  350;  whilst  in  the  adult  it  varies  from  i  to  320  and  400.  In  old 
age,  the  organ  not  only  decreases  in  weight,  but  decreases  considerably  in  pro- 
portion to  the  entire  body,  being  as  i  to  700.  The  size  of  the  spleen  is  increased 
during  and  after  digestion,  and  varies  considerably,  according  to  the  state  of 
nutrition  of  the  body,  being  large  in  highly  fed,  and  small  in  starved  animals. 
In  intermittent  and  other  fevers,  it  becomes  much  enlarged,  weighing  occasion- 
ally from  18  to  20  pounds. 

Structure.  The  spleen  is  invested  by  two  coats ;  an  external  serous,  and  an 
internal  fibrous  elastic  coat. 

The  external,  or  serous  coat,  is  derived  from  the  peritoneunr;  it  is  thin,  smooth, 
and  in  the  human  subject  intimately  adherent  to  the  fibrous  elastic  coat.  It 
invests  almost  the  entire  organ;  being  reflected  from  it,  at  the  hilus,  on  to  the 
great  end  of  the  stomach,  and  at  the  upper  end  of  the  organ  on  to  the  Dia- 
phragm. 

The  fibrous  elastic  coat  forms  the  fi*amework  of  the  spleen.  It  invests  Ilia 
exterior  of  the  organ,  and  at  the  hilus  is  reflected  inwards  upon  the  vessdft; 
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of  tho  organ;  and  «!«>  for  iu  tortuoua  coarse.     It  divides  into  from  four  toil 
bruirheti,  which  ent«r  the  hilns  of  the  orgao,  and  runif;  throughout  its  aabstuft 


(fifT.  327),  roceiring  sheAthe  from  ui  involution  of  the  externa]  fibroas  tooir, 
tliv  same  sheaths  also  investing  the  nerves  and  veins.  Each  branch  mne  b  ihf 
transvcree  axis  of  the  organ,  from  nilliio  outwards,  diminishing  in  size  daring  i<-' 

317. — Transverso  Section  of  the  Human  Spleen,  showing  the  Diattibatkn 
of  the  Splenic  Artery  ana  its  Branchea. 


transit,  and  giving  off,  in  its  passage,  smaller  branches,  some  of  which  pM<  »  ** 
anterior,  olliera  to  the  poalerior  part:  these  ultimately  terminate  in  tie  f'ff 
BubsUtOce  of  the  spleen,  in  small  tufts  or  peocils  of  capillary  vessels,  which  ^^ 
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direct  contact  with  the  pulp.  Each  of  the  larger  branches  of  the  artery  supplies 
chieflj  that  region  of  the  organ  in  which  the  branch  ramifies,  having  no  anasto- 
mosis with  the  majority  of  the  other  branches. 

The  CapillarieSy  supported  by  the  minute  trabecular,  traverse  the  pulp  in  all 
directions,  and  terminate  either  directly  in  the  veins,  or  open  into  lacunar  spaces, 
from  which  the  veins  originate. 

The  Veins  are  of  large  size,  as  compared  with  the  size  of  the  organ;  and  their 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particular  part 
of  the  glands  they  are  much  larger  and  more  numerous  than  the  arteries.  They 
originate,  ist,  as  continuations  of  the  capillaries  of  the  arteries;  2nd,  by  inter- 
cellular spaces  communicating  with  each  other;  3rd,  by  distinct  csBcal  pouches. 
By  their  junction  they  form  from  four  to  six  branches,  which  emerge  from  the 
hUus;  and  these  uniting,  form  the  splenic  vein,  the  largest  branch  of  the  vena 
portse. 

The  Lymphatics  form  a  deep  and  superficial  set;  they  pass  through  the 
lymphatic  glands  at  the  hilus,  and  terminate  in  the  thoracic  duct. 

The  Nerves  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia, 
and  right  pneumogastric  nerve. 
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The  Thorax. 


THE  Thorax  is  a  conical,  osseous  framework,  connected  with  the  middle 
region  of  the  spine.  It  is  the  largest  of  the  three  cavities  of  the  trunk, 
narrow  above,  broad  below,  flattened  before  and  behind,  and  somewhat  cordifonn 
on  a  transverse  section. 

Boundaries,  It  is  bounded  in  front  by  the  sternum,  the  six  upper  costal 
cartilages,  the  ribs,  and  intercostal  muscles;  at  the  sides,  by  the  ribs  and  inter- 
costal muscles;  and  behind,  by  the  same  structures  and  the  dorsal  portion  of  the 
vertebral  column. 

The  Superior  Opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib; 
in  front,  by  the  upper  border  of  the  sternum ;  and  behind,  by  the  first  dorsal 
vertebra.  It  is  broader  from  side  to  side,  than  from  before  backwards;  and  its 
direction  is  backwards  and  upwards. 

The  Lower  Opening,  or  Base,  is  bounded  in  front  by  the  ensiform  cartilage; 
behind,  by  the  last  dorsal  vertebra ;  and  on  each  side  by  the  last  rib,  the  Dia- 
phragm filling  in  the  intervening  space.  Its  direction  is  obliquely  downwards 
and  backwards;  so  that  the  cavity  of  the  thorax  is  much  deeper  on  the  posterior, 
than  on  the  anterior  wall.  It  is  wider  transversely  than  from  before  backwards, 
and  its  general  direction  is  convex  towards  the  chest;  but  it  is  more  flattened  at  the 
centre  than  at  the  sides,  and  rises  higher  on  the  right  than  on  the  left  side,  corre- 
sponding in  the  dead  body  to  the  upper  border  of  the  fifth  rib,  near  the  stemam, 
on  the  right  side;  and  to  the  corresponding  part  of  the  sixth  rib  on  the  left 
side. 

The  parts  which  pass  through  the  upper  opening  of  the  thorax  are,  from  before 
backwards,  the  Stemo-hyoid  and  Stemo-thyroid  muscles,  the  remains  of  the 
thymus  gland,  the  trachea,  oesophagus,  thoracic  duct,  and  the  Longi  colli  muscles; 
on  the  sides,  the  arteria  innominata  on  the  right,  the  left  carotid  and  left  sub- 
clavian arteries,  the  internal  mammary  and  superior  intercostal  arteries,  the  right 
and  left  venad  innominatae,  the  pneumogastric,  sympathetic,  phrenic,  and  cardiac 
nerves,  and  the  recurrent  laryngeal  nerve  of  the  left  side.  The  apex  of  each 
lung,  covered  by  the  pleura,  also  projects  through  this  aperture,  a  little  above  the 
margin  of  the  first  rib. 

The  viscera  contained  in  the  thoracic  cavity  are,  the  great  central  organ  of 
circulation,  the  heart,  enclosed  in  its  membranous  bag,  the  pericardium;  and  the 
organs  of  respiration,  the  lungs,  invested  by  the  pleurae. 

The  Pericakdium. 

The  pericardium  is  a  conical  membranous  sac,  in  which  the  heart  and  the 
commencement  of  the  great  vessels  are  contained.  It  is  placed  behind  the  sternum, 
and  the  cartilages  of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  in 
the  interval  between  the  pleurae. 

Its  apex  is  directed  upwards,  and  surrounds  the  great  vessels  about  two  inches 
above  their  origin  from  the  base  of  the  heart.  Its  base  is  attached  to  the  central 
tendon  of  the  Diaphragm,  extending  a  little  farther  to  the  left  than  the  right  side. 
In  front,  it  is  separated  from  the  sternum  by  the  remains  of  the  thymus  gland 
above,  and  a  little  loose  areolar  tissue  below;  and  is  covered  by  the  margins  of 
the  lungs,  especially  the  left.  Behind,  it  rests  upon  the  bronchi,  the  oesophagus,  and 
the  descending  aorta.  Laterally,  it  is  covered  by  the  pleurae;  the  phrenic  vessels 
and  nerve  descending  between  the  two  membranes  on  either  side. 
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The  Pericardium  is  a  fibro-serous  membrane,  and  consists,  therefore,  of  two 
layers:  an  external  fibrous,  and  an  internal  serous. 

The  fibrous  layer  is  a  strong,  dense  fibrous  membrane.  Above,  it  surrounds 
the  great  vessels  arising  from  the  base  of  the  heart,  on  which  it  is  continued  in 
the  form  of  tubular  prolongations,  which  are  gradually  lost  upon  their  external 
coats;  the  strongest  being  that  which  encloses  the  aorta.  Below,  it  is  attached 
to  the  central  tendon  of  the  Diaphragm,  and,  on  the  left  side,  to  its  muscular 
fibres. 

The  vessels  receiving  fibrous  prolongations  from  this  membrane  are  the  aorta, 
the  superior  vena  cava,  and  the  pulmonary  arteries  and  veins.  As  the  inferior 
cava  enters  the  pericardium,  through  the  central  tendon  of  the  Diaphragm,  it 
receives  no  covering  from  the  fibrous  layer. 

The  serous  layer  invests  the  heart,  and  is  then  reflected  on  the  inner  surface 
of  the  pericardium.  It  consists,  therefore,  of  a  visceral  and  a  parietal  portion. 
The  former  invests  the  surface  of  the  heart,  and  the  commencement  of  the  great 
vessels,  to  the  extent  of  two  inches  from  their  origin;  from  these  it  is  reflected 
upon  the  inner  surface  of  the  fibrous  layer,  lining,  below,  the  upper  surface  of  the 
central  tendon  of  the  Diaphragm.  The  serous  membrane  encloses  the  aorta  and 
pulmonary  artery  in  a  single  tube;  but  it  only  partially  covers  the  superior  and 
inferior  vena  cavaa,  and  the  four  pulmonary  veins.  Its  inner  surface  is  smooth 
and  glistening,  and  secretes  a  thin  fluid,  which  serves  to  facilitate  the  movements  of 
the  contained  organ. 

The  arteries  of  the  pericardium  are  derived  from  the  internal  mammary,  the 
bronchial,  the  oesophageal,  and  the  phrenic. 

The  Heart. 

The  heart  is  a  hollow  muscular  organ,  of  a  conical  form,  placed  between  the 
lungs,  and  enclosed  in  the  cavity  of  the  pericardium. 

Position,  The  heart  is  placed  obliquely  in  the  chest:  the  broad  attached  end, 
or  base,  is  directed  upwards  and  backwards  to  the  right,  and  corresponds  to  the 
interval  between  the  fifth  and  eighth  dorsal  vertebrae:  the  apex  is  directed  down- 
wards and  forwards  to  the  left,  and  corresponds  to  the  interspace  between  the 
cartilages  of  the  fifth  and  sixth  ribs,  one  inch  to  the  inner  side,  and  two  inches 
below  the  left  nipple.  The  heart  projects  further  into  the  left  than  into  the 
right  cavity  of  the  chest,  extending  from  the  median  line  about  three  inches  in 
the  former  direction,  and  only  one  and  a  half  in  the  latter.  Its  upper  border 
would  correspond  to  a  line  drawn  across  the  sternum,  on  a  level  with  the  upper 
border  of  the  third  costal  cartil^e;  and  its  lower  border,  to  a  line  drawn  across 
the  lower  end  of  the  same  bone,  from  the  costo-xiphoid  articulations  of  the  right 
side,  to  the  part  corresponding  to  the  apex.  Its  upper  surface  is  rounded  and 
convex,  directed  upwards  and  forwards,  and  formed  chiefly  by  the  right  ventricle 
and  part  of  the  left.  Its  under  surface  is  flattened,  and  rests  upon  the  Diaphragm. 
Of  its  two  borders,  the  right  is  the  longest  and  thinnest,  the  left  shorter,  but 
thick  and  round. 

Size,  The  heart,  in  the  adult,  measures  about  ^ve  inches  in  length,  three 
inches  and  a  half  in  the  broadest  part  of  its  transverse  diameter,  and  two  inches 
and  a  half  in  its  antero-posterior.  The  prevalent  weight,  in  the  male,  varies 
from  ten  to  twelve  ounces;  in  the  female,  from  eight  to  ten:  its  proportion  to  the 
body  being  as  I  to  169,  in  males;  I  to  149,  in  females.  The  heart  continues 
increasing  in  weight,  and  also  in  length,  breadth,  and  thickness,  up  to  an  advanced 
period  of  life;  and  this  is  more  marked  in  men  than  in  women. 

The  heart  is  subdivided  by  a  longitudinal  muscular  septum,  into  two  lateral 
halves,  which  are  named  respectively,  from  their  position,  right  and  left;  and  a 
transverse  constriction  divides  each  half  of  the  organ  into  two  cavities,  the  upper 
cavity  on  each  side  being  called  the  auricle,  the  lower  the  ventricle.  The  right 
is  the  venous  side  of  the  heart,  receiving  into  Us  aurusie  the  dark  venous  blood 
from  the  entire  body,  by  the  superior  mA  JtfkHilta|^  and  coronary  sinus. 
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From  the  uiricle,  the  blood  puses  Into  the  right  yentricle;  and  irMn  tbe  ri£^t 
ventricle,  through  the  pulmoosiy  artery,  into  the  lunga.  The  btood,  arteriaiund 
by  iu  passage  dirough  the  lungs,  is  returned  to  the  left  side  of  the  heart  bj  cbe 
pulmonary  veins,  which  open  into  the  left  auricle;  from  the  left  anricle  the  lAood 
pae»es  into  the  left  ventricle,  and  from  the  left  ventricle  is  distribaled,  hj  tbe 
aorta  and  its  subdivisions,  through  the  entire  body.  This  constitutes  the  eLrcai>> 
tion  of  the  blood  in  the  adult. 

This  division  nf  the  heart  into  four  cavities,  is  indicated  upon  its  surface  in  tlte 
form  of  grooves.  Thus,  the  great  transrerse  groove  separating  the  auricles  fnxn 
the  ventricles,  is  called  the  aurieulo-ctnhmtlar  groove.  It  is  deficient,  in  froat, 
from  being  crossed  by  the  root  of  the  pulmonary  artery,  and  contains  the  tmnk 
of  the  nutrient  veni*elB  of  the  heart.  The  auricular  portion  occupies  the  bsve  of 
the  heart,  and  is  subdivided  into  two  cavities  by  a  median  septum.  The  two 
ventricles  are  also  separated  into  a  right  and  left,  by  two  longitudinal  furruws, 
which  are  situated,  one  on  its  anterior,  the  other  on  its  posterior  surface:  these 
extend  from  the  base  to  the  apex  of  the  organ:  the  former  being  situated  nearer 
to  the  left  border  of  the  heart,  and  the  latter  to  the  right.  It  follows,  therefore, 
that  the  right  ventricle  forms  the  greater  portion  of  the  anterior  enr&ce  of  the 
heart,  and  the  left  ventricle  more  of  its  posterior  surface. 

Each  of  these  cavities  iihould  now  be  separately  examined. 

The  Right  ArnicLE  is  a  little  larger  than  the  lefl,  its  walls  somewhat  thianer, 
raeusuring  about  one  line;  and  its  cavity  is  capable  of  containing  about  two 
ounces.  It  coneists  of  two  parts,  a  principal  cavity,  or  sinns,  and  ui  ^peodix 
auricula. 

The  sinut  is  the  large  quadrangular-shaped  cavity,  placed  between  the  two 
venffi  cavtc:  its  walls  are  extremely  thin,  and  it  is  connected  below  with  the  right 

ji!.— The  Right  Auricle  and  Ventricle  laid  (men, 
the  Anterior  Walls  of  both  being  removeo. 
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The  appendix  auricula,  ao  called  from  ite  fancied  reMmblsnce  to  a  dog's  ear, 
IB  a  small  conical  roascular  pouch,  the  margins  of  which  present  a  deutated 
edge.  It  projects  from  the  sians  forwards  and  to  the  left  side,  overlapping  the 
root  of  the  pulmonary  artery. 

To  examine  the  interior  of  the  auricle,  a  transTerae  incision  should  be  made  along  its 
ventricular  margin,  from  ite  ri^ht  border  to  the  appendix  ;  and,  from  the  middle  of  ttus,  a 
second  incision  should  be  earned  upwards,  along  the  inner  side  of  the  two  vena  cavai. 

The  following  parts  present  themselvee  for  examination  : 
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gether  wanting.     It  is  formed  bj  a  duplicature  of  the  lining  membrane  of  the 
auricle,  containing  a  few  muscular  fibres. 

The  Coronary  Valve  is  a  semicircular  fold  of  the  lining  membrane  of  the 
auricle,  protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the  regurgitation 
of  blood  into  the  sinus  during  the  contraction  of  the  auricle.  This  valve  is 
occasionally  double. 

The  Fossa  Ovalis  is  an  oval  depression,  corresponding  to  the  situation  of  the 
foramen  ovale  in  the  foetus.  It  is  situated  at  the  lower  part  of  the  septum 
auricularum,  above  the  orifice  of  the  inferior  vena  cava. 

The  Annulus  Ovalis  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above,  and  at  the  sides;  below,  it  is  deficient.  A  small  slit-like 
valvular  opening  is  occasionally  found,  at  the  upper  margin  of  the  fossa  ovalis, 
which  leads  upwards,  beneath  the  annulus,  into  the  left  auricle,  it  is  the  remains  of 
the  aperture  between  the  two  auricles  in  the  foQtus. 

The  Musculi  PecHnati  are  small,  prominent  muscular  columns,  running  trans- 
versely across  the  inner  surface  of  the  appendix  auriculae,  and  adjoining  portion 
of  the  wall  of  the  sinus.  They  have  received  the  name,  pectinaH^  from  the  fancied 
resemblance  they  bear  to  the  teeth  of  a  comb. 

The  Right  or  Anterior  Ventricle  is  somewhat  triangular  in  form,  and 
extends  from  the  right  auricle  to  near  the  apex.  Its  an^rior  or  upper  surface  is 
rounded  and  convex,  and  forms  the  larger  part  of  the  front  of  the  heart.  Its  pos- 
terior or  under  surface  is  flattened,  rests  upon  the  Diaphragm,  and  forms  only  a 
small  part  of  this  surface.  Its  inner  wall  is  formed  by  the  partition  between  the 
two  ventricles,  the  septum  ventriculorumy  the  surface  of  which  is  convex,  and 
bulges  into  the  cavity  of  the  right  ventricle.  Superiorly,  the  ventricle  forms  a 
conical  prolongation,  the  infundibulumy  or  conus  arteriosttSy  from  which  the  pul- 
monary artery  arises.  The  walls  of  the  right  ventricle  are  thinner  than  those  of 
the  left,  the  proportion  between  them  being  as  I  to  2  (Bizot).  The  thickest  part 
of  the  wall  is  at  the  base,  and  it  gradually  becomes  thinner  towards  the  apex. 
Its  cavity,  which  equals  that  of  the  left  ventricle,  is  capable  of  containing  about 
two  fluid  ounces. 

To  examine  its  interior,  an  incision  should  be  made  a  little  to  the  right  of  the  anterior 
ventricular  groove  from  the  pulmonary  artery  to  the  apex  of  the  heart,  and  from  thence 
carried  up  along  the  right  oorder  of  the  ventricle,  as  &r  as  the  auriculo-ventrioular 
opening. 

The  following  parts  present  themselves  for  examination: 

Q       .  I  Auriculo- ventricular. 

I  Opening  of  the  Pulmonary  Artery. 

Valves   .     .     .  j  T"*="''P'"*- 

(  Semilunar. 

And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  valves. 

Columnse  carnese.  Chordae  tendineae. 

The  Auriculo-  Ventricular  Orijice  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  right  ventricle, 
near  tlie  right  border  of  the  heart,  and  corresponds  to  the  sternum  between^the 
third^'eoBtal  cartilages.  The  opening  is  about  an  inch  in  diameter,  oval  from  side  to 
side,  surrounded  by  a  fibrous  ring,  covered  by  the  lining  membrane  of  the  heart,  and 
is  rather  larger  than  the  corresponding  aperture  on  the  left  side,  being  sufficiently 
large  to  admit  the  ends  of  three  fingers.     It  is  guarded  by  the  tricuspid  valve. 

The  Opening  of  the  Pulmonary  Artery  is  circular  in  form,  and  situated  at  the 
summit  of  the  conus  arteriosus,  close  to  the  septum  ventriculorum.  It  is  placed 
on  the  left  side,  and  in  front  of  the  auriculo-ventricular  opening,  upon  the  anterior 
aspect  of  the  heart,  and  corresponds  to  the  upper  border  of  the  third  costal  cjffti- 
lage  of  the  left  side,  close  to  the  sternum.  Its  orifice  is  guarded  by  the  semilunar 
valves. 
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The  Tricuspid  Valve  consists  of  three  segments  of  a  triangular  or  trapezoidal 
shape,  formed  by  a  duplicature  of  the  lining  membrane  of  the  heart,  strengthened 
hy   a  layer  of  fibrous  tissue,  and  containing,  according  to  Kiirschner  and  Senac, 
muscular  fibres.     These  segments  are  connected  by  their  bases  to  the  auriculo- 
ventricular  orifice,  and  by  their  sides  with  one  another,  so  as  to  form  a  continuous 
annular  membrane,  which  is  attached  around  the  margin  of  the  auriculo- ventricular 
opening,  their  free  margin  and  ventricular  surfaces  afibrding  attachment  to  a  number 
of  delicate  tendinous  cords,  the  chorda  tendinea.     The  lai*gest  of  these  three  seg- 
ments is  placed  towards  the  left  side  of  the  auriculo-ventricular  opening  inter- 
posed between  it  and  the  pulmonary  artery,  so  as  to  prevent  the  filling  of  that 
tube  during  the  distension  of  the  ventricle.     Another  segment  corresponds  to  the 
front  of  the  ventricle;  and  a  third  to  its  posterior  wall.     The  central  part  of  each 
segment  is  thick  and  strong;  and  the  lateral  margins  thin  and  indented.     The 
chordae  tendineae  are  connected  with  the  adjacent  margins  of  the  principal  seg- 
ments of  the  valve,  and  are  further  attached  to  each  segment  in  the  following 
manner:   i.  Three  or  four  reach  the  attached  margin  of  each  segment,  where  they 
are  continuous  with  the  auriculo-ventricular  tendinous  ring.     2.  Others,  four  to 
six  in  number,  are  attached  to  the  central  thickened  part  of  each  segment.    3.  The 
most   numerous   and  finest  are  connected   with    the  marginal   portion  of   each 
segment. 

The  ColumntB  CarnecB  are  the  rounded  muscular  columns  which  are  ob- 
served projecting  from  the  whole  of  the  inner  surface  of  the  ventricle,  excepting 
the  infundibulum,  and  interlacing  in  every  direction.  They  may  be  classified 
according  to  their  mode  of  connection  with  the  ventricle,  into  three  sets.  The 
first  set  merely  form  prominent  ridges  on  the  inner  surface  of  the  ventricle,  being 
attached  their  entire  length  on  one  side,  as  well  as  by  their  extremities.  The 
second  set  are  attached  by  their  two  extremities,  but  are  free  in  the  rest  of  their 
extent;  whilst  the  third  set  {columruB  papillares),  three  or  four  in  number,  are 
attached  by  one  extremity  to  the  wall  of  the  heart,  the  opposite  extremity 
giving  insertion  to  the  chorda  tendinets. 

The  Semilunar  Valves,  three  in  number,  guard  the  orifice  of  the  pulmonary 

artery.     They  consist  of  three  semicircular  folds,  formed  by  a  duplicature  of  the 

lining  membrane,  strengthened  by  fibrous  tissue.     They  are  attached,  by  their 

convex  margins,  to  the  wall  of  the  artery,  at  its  junction  with  the  ventricle,  the 

straight  border  being  free,  and  directed  upwards  in  the  course  of  the  vessel, 

against  the  sides  of  which  they  are  pressed  during  the  passage  of  the  blood  along 

its  canal.     The  free  margin  of  each  valve  is  somewhat  thicker  than  the  rest,  and 

strengthened  by  a  bundle  of  tendinous  fibres;  it  presents,  at  its  middle,  a  small 

projecting  fibro-cartilaginous  nodule,  called  corpus  Arantii,     From  this  nodule 

tendinous  fibres  radiate  through  the  valve  to  its  attached  margin,  and  these  fibres 

form  a  constituent  part  of  its  substance  throughout  its  whole  extent,  excepting 

two  narrow  lunated  portions,  placed  one  on  either  side  of  the  nodule,  immediately 

behind  the  free  margin;  here  the  valve  is  thin,  and  formed  merely  by  the  lining 

membrane.     During  the  passage  of  the  blood  along  the  pulmonary  artery,  these 

valves  are  pressed  against  the  sides  of  its  cylinder,  and  the  course  of  the  blood 

along  the  tube  is  uninterrupted;  but  during  the  ventricular  diastole,  when  the 

current  of  blood  along  the  pulmonary  artery  is  checked,  and  partly  thrown  back 

by  its  elastic  walls,  these  valves  become  immediately  expanded,  and  efiectually 

close  the  entrance  of  the  tube.     When  the  valves  are  closed,  the  lunated  portions 

of  each  are  brought  into  contact  with  one  another  by  their  opposed  surfaces,  the 

three  fibro-cartilaginous  nodules  filling  up  the  small  triangular  space  that  would 

be  otherwise  left  by  the  approximation  of  three  semilunar  folds. 

Between  the  semilunar  valves  and  the  commencement  of  the  pulmonary  artery 

are  three  pouches  or  dilatations,  one  behind  each  valve.     These  are  the  pulmonary 

sinuses  {sinuses  of  Valsalva),   Similar  sinuses  exist  between  the  semilunar  valves 

and  the  commencement  of  the  aorta;  they  are  larger  than  the  pulmonary  sinuses. 

The  Left  Auricle  is  rather  smaller  but  thicker  than  the  right,  measuring  about 
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one  line  and  a  half;  It  conaiete  of  two  parte,  a  principal  cavity  or  BinoB,  sod  in 
appendix  auriculee. 

The  sinm  ia  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta;  internally,  it  ia  separated  from  the  right  auricle  by  the  Beptum  anrico- 
lanim;  and  behind,  it  receives  on  each  aide  the  pnlmonary  veins,  being  free  in  the 
rest  of  its  extent. 

The  appendix  auricula  ia  somewhat  conatricted  at  its  junction  with  the  auricle; 
it  is  longer,  narrower,  and  more  curved  than  that  of  the  right  aide,  and  its  mar- 
gins more  deeply  indented,  preeentiog  a  kind  of  foliated  appearance.  Its  direction 
is  forwards  towards  the  right  aide,  overlapping  the  root  of  the  pulmonary 
artery. 

In  order  to  sxamina  its  ioterior,  a  horizontal  inciaion  ahould  be  made  along  the  attached 
border  of  ths  auricle  to  the  ventricle,  and  from  the  middle  of  this  a  second  incisioii  should 
be  carried  upwards. 

The  following  parte  then  present  tfaemaelves  for  examination : 

The  Openings  of  the  four  Pulmonary  Veins. 
Auriculo- Ventricular  Opening. 
Mnsculi  Fectiuati. 

The  Pulmonary  Veins,  four  in  number,  open  two  into  the  right,  and  two  into 
the  left  side  of  the  auricle.  The  two  left  veins  frequently  terminate  by  a  comaun 
opening.     They  are  not  provided  with  valves. 

319. — The  Left  Auricle  and  Ventricle  Inid  open, 
the  Anterior  Walls  of  both  being  removed. 


The  Auricula-  Ventricular  Opening  ia  tfae  large  oval  aperture  of  communicaticn 
between  the  auricle  and  ventricle.  It  b  rather  smaller  than  the  corresponding 
opening  on  the  opposite  aide. 
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The  Mutculi  PectinaH  are  fewer  in  number  and  smaller  than  on  the  right  side; 
they  are  confined  to  the  inner  surface  of  the  appendix. 

On  the  inner  surface  of  the  septum  auricularum  may  be  seen  a  lunated  impres- 
sion, bounded  below  by  a  crescentic  ridge,  the  concavity  of  which  is  turned 
upwards.  It  corresponds  to  the  foramen  ovale  in  the  foetus.  This  depression  is 
just  above  the  fossa  ovalis  in  the  right  auricle. 

The  Left  Ventricle  is  longer  and  more  conical  in  shape  than  the  right  ven- 
tricle. It  forms  a  small  part  of  the  left  side  of  the  anterior  surface  of  the  heart, 
and  a  considerable  part  of  its  posterior  surface.  It  also  forms  the  apex  of  the 
heart  by  its  projection  beyond  the  right  ventricle.  Its  walls  are  much  thicker 
than  those  of  the  right  ventricle,  the  proportion  being  as  2  to  i  (Bizot).  They 
are  also  thickest  in  the  broadest  part  of  the  ventricle,  becoming  gradually  thinner 
towards  the  base,  and  also  towards  the  apex,  which  is  the  thinnest  part. 

Its  cavity  should  be  opened  by  making  an  incision  through  its  anterior  wall  along  the 
left  side  of  the  ventricular  septum,  and  carrying  it  round  the  apex  and  along  its  posterior 
surface  to  the  auriculo-ventricular  opening. 

The  following  parts  present  themselves  for  examination: 

^       .        ( Auriculo- ventricular.  ,^  ,         ( Mitral. 

Openmgs  <  *     x-  Valves.  <  c?      -i 

^       ®    ( Aortic.  I  Semilunar. 

Chordse  tendineae.     Columnse  carneae. 

The  Auriculo'ventricular  Opening  is  placed  behind,  and  to  the  left  side  of, 
the  aortic  orifice.  This  opening  is  a  little  smaller  than  the  corresponding  aper- 
ture of  the  opposite  side;  and,  like  it,  is  broader  in  the  transverse,  than  in  the 
antero-posterior  diameter.  Its  position  corresponds  to  the  centre  of  the  sternum. 
It  is  surrounded  by  a  dense  fibrous  ring,  covered  by  the  lining  membrane  of  the 
heart,  and  is  guarded  by  the  mitral  valve. 

The  Aortic  Opening  is  a  small  circular  aperture,  in  front  and  to  the  right  side 
of  the  auriculo-ventricular,  from  which  it  is  separated  by  one  of  the  segments  of 
the  mitral  valve.  Its  orifice  is  guarded  by  the  semilunar  valves.  Its  position 
corresponds  to  the  junction  of  the  third  left  costal  cartilage  with  the  sternum. 

The  Mitral  Valve  is  attached  to  the  circumference  of  the  auriculo-ventricular 
orifice,  in  the  same  way  that  the  tricuspid  valve  is  on  the  opposite  side.  It  is 
formed  by  a  duplicature  of  the  lining  membrane,  strengthened  by  fibrous  tissue, 
and  contains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether 
stronger  than  the  tricuspid,  and  consists  of  two  segments  of  unequal  size.  The 
larger  segment  is  placed  in  front,  between  the  auriculo-ventricular  and  aortic 
orifices,  and  is  said  to  prevent  the  fiUing  of  the  aorta  during  the  distension  of  the 
ventricle.  Two  smaller  segments  are  usually  found  at  the  angle  of  junction  of 
the  larger.  The  mitral  i^alves  are  furnished  with  numerous  chordse  tendineae; 
their  mode  of  attachment  is  precisely  similar  to  those  on  the  right  side;  but  they 
are  thicker,  stronger,  and  less  numerous. 

The  Semilunar  Valves  surround  the  orifice  of  the  aorta;  they  are  similar  in 
structure,  and  in  their  mode  of  attachment,  to  those  of  the  pulmonary  artery. 
They  are,  however,  larger,  thicker,  and  stronger  than  those  of  the  right  side; 
the  lunulaB  are  more  distinct,  and  the  corpora  Arantii  larger  and  more  prominent. 
Between  each  valve  and  the  cylinder  of  the  aorta  is  a  deep  depression,  the  sinus 
aortici  (sinuses  of  Valsalva);  they  are  larger  than  those  at  the  root  of  the  pulmo- 
nary artery. 

The  Columns  Camea  admit  of  a  subdivision  into  three  sets,  like  those  upon 
the  right  side;  but  they  are  smaller,  more  numerous,  and  present  a  dense  inter- 
lacement, especially  at  the  apex,  and  upon  the  posterior  wall.  Those  attached  by 
one  extremity  only,  the  musculi  papillareSy  are  two  in  number,  being  connected 
one  to  the  anterior,  the  other  to  the  posterior  wall;  they  are  of  large  size,  and 
terminate  by  free  rounded  extremities,  from  which  the  chords  tendineae  arise. 

The  Endocardium  is  the  serous  membrane  which  lines  the  internal  snrfiMe  of 
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the  heart;  it  assistB  in  forming,  bj  its  redo  plications,  the  valves  contained  to  dm 
organ,  and  is  continuous  with  the  lining  membrane  of  the  great  blood- Tcaocb. 
It  is  a  thin,  smooth,  transparent  membrane,  giving  to  the  inner  sorfiacc  of  tfae 
heart  its  gHst«ning  appearance.  It  is  more  opaque  on  the  left,  than  on  tlie  rigbi 
side  of  the  heart,  thicker  in  the  auricles  than  in  the  ventricles,  and  thicker  in  At 
left  auricle.  It  b  thin  on  the  musculi  pectinati,  and  on  the  colamnn  csro^s;  bu 
thicker  on  the  smooth  part  of  the  aoricular  and  ventricular  walls^  and  on  the  tips 
of  the  musculi  papillares. 

Structure.  The  heart  coDsiets  of  muscular  fibres,  and  of  fitovas  rin^  wfaich 
serve  for  their  atlachment. 

The  Fibrous  Ringt  surround  the  atiriculo- ventricular  and  arterial  orifices:  tb^ 
arc  stronger  upon  the  left,  than  on  the  right  side  of  the  heart.  The  kiiri«ik>< 
ventricular  rings  serve  for  the  attachment  of  the  muscular  fibres  of  the  knridea 
and  ventricles,  and  also  for  the  mitral  and  tricuspid  valves;  the  left  one  ia  clooetv 
connected,  \ty  its  right  margin,  with  the  aortic  arterial  ring.  Between  these  and 
the  right  auriculo- ventricular  ring,  is  a  fibro.cart(lagioous  maee;  and  in  some  of 
the  larger  animals,  as  the  ox  and  elephant,  a  portion  of  bone. 

The  fibrous  rings  surrounding  the  arterial  orifices,  serve  for  the  attachment  of 
the  great  vessels  and  semilunar  valves.  Each  ring  receives,  by  its  ventrinilar 
margin,  the  attachment  of  the  muscular  fibres  of  the  ventricles;  ite  oppotfiir 
margin  presents  three  deep  semicircular  notches,  within  which  the  middle  coat 
of  the  artery  (which  presi'nis  three  convex  semicircular  segmen(f)  is  firmlr  fixed: 
the  attachment  of  the  artery  to  its  fibrous  ring  being  strengthened  by  the  thia 
cellular  coat  and  seroua  membrane  externally,  and  by  the  endocardinm  vrilfaia. 
It  is  opposite  the  margins  of  these  semicircular  notches,  in  the  arterial  ringrt.  diat 
the  endocardium,  by  its  reduplication,  forms  the  semilunar  valves,  the  fibroos 
structure  of  the  ring  being  continued  into  each  of  the  segments  of  the  valve  at 
this  part.  The  middle  coat  of  the  artery  in  this  situation  is  thin,  uid  the  sides  of 
the  vessel  dilated  to  form  the  sinuses  of  Valxalva. 

The  Muscular  Structure  of  the  heart  consists  of  bands  of  fibres,  which  present 
an  exceedingly  intricate  interlacement.  They  are  of  a  deep  red  colour,  involim- 
tary,  but  marked  with  transverse  strife. 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kind:?:  those 
of  the  auricles,  and  those  of  the  ventricles ;  which  are  quite  indepoident  o(  ooe 
another. 

Fibres  of  the  Auricles.  These  are  disposed  in  two  layers;  a  superficial  layer 
common  to  l)oth  cavities,  and  a  deep  layer  proper  to  each.  The  sMprrficial  jttrrs 
arc  most  distinct  on  the  anterior  surface  of  tho  auricles,  across  the  bases  of  whick 
they  run  in  a  transverse  direction,  forming  a  thin,  but  incomplete,  layer.  Soav 
of  tliese  fibres  pass  into  the  septum  auricularum.  The  internal  or  deep  jthrrs 
proper  to  each  auricle  consigt  of  two  sets,  looped,  and  annular  fibres.  The  looped 
jtbres  pass  upwards  over  each  auricle,  being  attached  by  both  extremities  to  ilie 
corresponding  auriculo- ventricular  rings,  in  front  and  behind.  The  annular  fibres 
surround  the  whole  extent  of  tho  appendices  auricula,  and  are  continned  npoa 
the  walls  of  the  venic  cavie  and  coronary  sinus  on  the  right  side,  and  upon  ifaf 
pulmonary  veins  on  the  left  side,  at  (heir  connection  with  the  heart.  In  ifae 
appendices,  they  interlace  wilh  the  longitudinal  fibres. 

Fibres  of  the  Ventricles.  These,  as  in  the  auricles,  are  disposed  in  laver*.  sosst 
of  which  are  common  to  both  ventricular 
to  one  ventricle,  the  latter  being  chicflj 
The  greater  majority  of  these  fibres  are  e 
ventricular  fibrous  rings,  either  directly 
dinu;c;  some,  however,  are  attached  to  tl 
orifices. 

The  superficial  fibres  are  either  lonj 
spiral  in  their  direction,  and  towards  the 
loops;  the  dee[>er  fibres  arc  circular. 
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The  Spiral  fibres  are  disposed  in  layers  of  various  degrees  of  thickness:  the 
most  superficial,  on  the  front  of  the  ventricles,  run  obliquely  from  right  to  left, 
and  from  above  downwards.  On  the  back  of  the  ventricles  they  are  directed 
more  vertically,  and  pass  firom  left  to  right. 

The  superficial  fibres  coil  inwards  at  the  apex  of  the  heart,  around  which 
they  are  arranged  in  a  whorl-like  form,  called  the  vortex,  dipping  beneath  the 
edge  of  the  deeper  and  shorter  layers.  If  these  fibres  are  carefully  uncoiled,  in 
a  heart  previously  boiled,  the  cavity  of  the  left,  and  then  that  of  the  right  ven- 
tricle, will  be  exposed  at  this  point.  The  layers  of  fibres  successively  met  with, 
have  a  similar  arrangement;  the  more  superficial  and  longer  turning  inwards,  and 
including  the  deeper  and  shorter  bands.  All  these  fibres  ascend  and  spread  out 
upon  the  inner  surface  of  the  ventricles,  forming  the  walls,  the  septum,  and  the 
musculi  papillares,  which  project  from  these  cavities;  and  they  are  finally  in- 
serted into  the  auriculo- ventricular  fibrous  rings,  or,  indirectly,  through  the 
chordse  tendineae.  Of  these  spiral  fibres,  some  enter  at  the  interventricular 
furrows,  and  surround  either  ventricle  singly;  others  pass  across  the  furrows  and 
embrace  both  cavities.  On  tracing  those  which  form  the  vortex,  back  into  the 
interventricular  septum,  they  become  interlaced  with  similar  fibres  from  the  right 
ventricle,  and  ascend  vertically  upon  the  right  side  of  the  septum,  as  far  as  its 
base,  in  the  form  of  a  long  and  broad  band. 

Circular  Fibres.  The  circular  fibres  are  situated  deeply  in  the  substance  of 
the  heart ;  towards  the  base  they  enter  the  anterior  and  posterior  longitudinal 
furrows,  so  as  to  include  each  cavity  singly,  or,  passing  across  them,  surround 
both  ventricles,  more  fibres  passing  across  the  posterior  than  the  anterior  furrow. 
They  finally  ascend  in  the  substance  of  the  ventricle,  to  be  inserted  into  the  fibrous 
rings  at  its  base. 

Vessels  and  Nerves.  The  arteries  supplying  the  heart,  are  the  anterior  and 
posterior  coronary. 

The  veins  accompany  the  arteries,  and  terminate  in  the  right  auricle.  They 
are  the  great  cardiac  vein,  the  small,  or  anterior  cardiac  veins,  and  the  vense 
cordis  minimsB  (vena  Thebesix). 

The  lymphatics  terminate  in  the  thoracic  and  right  lymphatic  ducts. 

The  nerves  are  derived  from  the  cardiac  plexuses,  which  are  formed  partly 
from  the  spinal,  and  partly  from  the  sympathetic  system.  In  their  distribution 
throughout  its  substance,  they  are  furnished  with  small  ganglia,  which  have  been 
figured  both  by  Remak  and  Lee. 

Peculiarities  in  the  Vascular  System  of  the  Foetus. 

The  chief  peculiarities  in  the  heart  of  the  foetus,  are  the  direct  communication 
between  the  two  auricles  by  the  foramen  ovale,  and  the  large  size  of  the 
Eustachian  valve.  There  are  also  several  minor  peculiarities.  Thus,  the  posi- 
tion of  the  heart  is  vertical  until  the  fourth  month,  when  it  commences  to  assume 
an  oblique  direction.  Its  size  is  also  very  considerable,  as  compared  with  the 
body,  the  proportion  at  the  second  month  being  as  i  to  50:  at  birth,  it  is  as 
I  to  120:  whilst,  in  the  adult,  the  average  is  about  i  to  160.  At  an  early 
period  of  foetal  life,  the  auricular  portion  of  the  heart  is  larger  than  the  ventricu- 
lar, the  right  auricle  being  more  capacious  than  the  left;  but,  towards  birth,  the 
ventricular  portion  becomes  the  larger.  The  thickness  of  both  ventricles  is,  at 
first,  about  equal;  but,  towards  birth,  the  left  becomes  much  the  thicker  of  the 
two. 

The  Foramen  Ovale  is  situated  at  the  lower  and  back  part  of  the  septum 
auricularum.     It  attains  its  greatest  size  at  the  sixth  month. 

The  Eustachian  Valve  is  developed  from  the  anterior  border  of  the  inferior 
vena  cava,  at  its  entrance  in  the  auricl%  iB^^iHH^fll  Ao  left  side  of  the 
opening  of  this  vein,  serves  to  direct  ■^Sdl^^^^^^HBjrf^O''  ^^^^  ^^"^^ 
through  the  foramen  ovale  into  the  Ieft< 
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The  pecnliuities  in  tbe  arterial  BTstem  of  the  fcetua  are  the  common ication 
hetweeu  the  pulmonarj'  artery  and  deacending  aorta,  by  means  of  the  doctot 
u-teriosna,  and  the  commQnication  between  the  common  iliac  arteries  and  th« 
placenta,  by  the  umbilical  arteries. 

The  Ducttti  Arteriotui  ia  a  short  tube,  about  half  an  inch  in  length  at  birth, 
and  of  the  diameter  of  a  gooBe-quill,  It  connects  the  left  branch  of  tbe  pulmo- 
nary artery  with  the  termination  of  the  arch  of  the  aorta,  jnst  beyond  the  origin 

330- — Plan  of  the  Fcetal  Circulation. 


In  thifl  plan  the  figored  arrows  repreaent  the  liind  of  blood,  as  well  aa  the  direction 

which  it  takea  is  the  Teaeels.  Tliiu — arterial  blood  is  figured  x><>< •(>;  venous  blood, 

6^————^;  mixed  (arterial  and  venous  blood),  ;$>>•—•—•>- 
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of  the  left  subclavian  artery.  It  servea  to  conduct  the  chief  part  of  the  blood  of 
the  right  ventricle  into  the  descending  aorta. 

The  Umbilical^  or  Hypogastric  Arteries^  arise  from  the  internal  iliacs,  in 
addition  to  the  usual  branches  given  off  from  these  vessels  in  the  adult.  Ascend- 
ing along  the  sides  of  the  bladder  to  its  fundus,  thej  pass  out  of  the  abdomen  at 
the  umbilicus,  and  are  continued  along  the  umbilical  cord  to  the  placenta,  coiling 
round  the  umbilical  vein.  Thej  return  the  blood  to  the  placenta  which  has 
been  circulated  in  the  system  of  the  foetus. 

The  peculiarity  in  the  venous  system  of  the  foetus  is  the  communication 
established  between  the  placenta,  and  the  liver  and  portal  vein,  through  the  um- 
bilical vein,  and  with  the  inferior  vena  cava  by  the  ductus  venosus. 

Foetal  Circulation. 

The  arterial  blood  destined  for  the  nutrition  of  the  foetus,  is  carried  from  tlie 
placenta  to  the  foetus,  along  the  umbilical  cord,  by  the  umbilical  vein.  The 
umbilical  vein  enters  the  abdomen  at  the  umbilicus,  and  passes  upwards  along  the 
free  margin  of  the  suspensory  ligament  of  the  liver,  to  the  under  surface  of  this 
organ,  where  it  gives  off  two  or  three  branches  to  the  left  lobe;  and  others  to  the 
lobus  quadratus  and  lobus  Spigelii.  At  the  transverse  fissure,  it  divides  into  two 
branches;  of  these,  the  larger  joins  the  portal  vein,  and  enters  the  right  lobe:  the 
smaller  branch  continues  onwards,  under  the  name  of  the  ductus  venosus,  and 
joins  the  inferior  vena  cava.  The  blood,  therefore,  which  traverses  the  umbilical 
vein,  reaches  the  inferior  cava  in  three  different  ways.  The  greater  quan- 
tity circulates  through  the  liver  with  the  portal  venous  blood,  before  entering  the 
cava  by  the  hepatic  veins:  some  enters  the  liver  directly,  and  is  also  returned  to 
the  inferior  cava  by  the  hepatic  veins:  the  smaller  quantity  passes  directly  into  the 
vena  cava,  by  the  ductus  venosus. 

In  the  inferior  cava,  the  blood  carried  by  the  ductus  venosus  becomes  mixed 
with  that  returning  from  the  lower  extremities  and  viscera  of  the  abdomen.     It 
enters  the  right  auricle,  and,  guided  by  the  Eustachian  valve,  passes  through  the 
foramen  ovale  into  the  left  auricle,  where  it  becomes  mixed  with  a  small  quantity 
of  blood  returned  from  the  lung  by  the  pulmonary  veins.     From  the  left  auricle 
it  passes  into  the  left  ventricle;  and,  from  the  left  ventricle,  into  the  aorta,  from 
whence  it  is  distributed  almost  entirely  to  the  head  and  upper  extremities,  a  small 
quantity  being  probably  carried  into  the  descending  aorta.     From  the  head  and 
upper  extremities,  the  blood  is  returned  by  the  branches  of  the  superior  vena  cava 
to  the  right  auricle,  where  it  becomes  mixed  with  a  small  portion  of  the  blood 
from  the  inferior  cava.     From  the  right  auricle,  it  descends  over  the  Eustachian 
valve  into  the  right  ventricle;  and,  from  the  right  ventricle,  into  the  pulmonary 
artery.     The  lungs  of  the  foetus  being  solid,  and  almost  impervious,  only  a  small 
quantity  of  blood  is  distributed  to  them  by  the  right  and  left  pulmonary  arteries, 
which  is  returned  by  the  pulmonary  veins  to  the  left  auricle:  the  greater  part 
passes  through  the  ductus  arteriosus  into  the  commencement  of  the  descending 
aorta,  where  it  becomes  mixed  with  a  small  quantity  of  blood  transmitted  by  the 
left  ventricle  into  the  aorta.     Along  this  vessel  it  descends  to  supply  the  lower 
extremities  and  viscera  of  the  abdomen  and  pelvis,  the  chief  portion  being,  how- 
ever, conveyed  by  the  umbilical  arteries  to  the  placenta. 

From  the  preceding  account  of  the  circulation  of  the  blood  in  the  foetus,  it  will 
be  seen: 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  and  nutritive 
organ,  receiving  the  venous  blood  from  the  foetus,  and  returning  it  again  re- 
oxygenated,  and  charged  with  additional  nutritive  material. 

2.  That  nearly  the  whole  of  the  blood  of  the  umbilical  vein  traverses  the  liver 
before  entering  the  inferior  cava;  hence  the  enormous  size  of  this  organ,  espe- 
cially at  an  early  period  of  foetal  life. 

3.  That  the  right   auricle  is  the  point  of  meeting  of  a  double  current,  the 
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blood  in  the  inferior  cava  being  guided  by  the  Eustachian  valve  into  the  left 
auricle,  whilst  that  in  the  superior  cava  descends  into  the  right  ventricle.  At  an 
early  period  of  foetal  life,  it  is  highly  probable  that  the  two  streams  are  quite 
distinct;  for  the  inferior  cava  opens  almost  directly  into  the  left  auricle,  and  tibe 
Eustachian  valve  would  exclude  the  current  along  the  tube  from  entering  the 
right  ventricle.  At  a  later  period,  as  the  separation  between  the  two  auricles 
becomes  more  distinct,  it  seems  probable  that  some  slight  mixture  of  the  two 
streams  must  take  place. 

3.  The  blood  carried  from  the  placenta  to  the  foetus  by  the  umbilical  vein, 
mixed  with  the  blood  from  the  inferior  cava,  passes  almost  directly  to  the  arch  of 
the  aorta,  and  is  distributed  by  the  branches  of  this  vessel  to  the  head  and  upper 
extremities;  hence  the  large  size  and  perfect  development  of  these  parts  at  birth. 

4.  The  blood  contained  in  the  descending  aorta,  chiefly  derived  from  that 
which  has  already  circulated  through  the  head  and  limbs,  together  w^ith  a  small 
quantity  from  the  left  ventricle,  is  distributed  to  the  lower  extremities;  hence  the 
small  size  and  imperfect  development  of  these  parts  at  birth. 

Changes  in  the  Yascitlar  System  at  Birth. 

At  birth,  when  respiration  is  established,  an  increased  amount  of  blood  from 
the  pulmonary  artery  passes  through  the  lungs,  which  now  perform  their  office  as 
respiratory  organs,  and,  at  the  same  time,  the  placental  circulation  is  cut  off. 
The  foramen  ovale  becomes  gradually  closed  in  by  about  the  tenth  day  after  birth, 
a  valvular  fold  rises  up  on  the  left  side  of  its  margin,  and  ultimately  above  ita 
upper  part;  this  valve  becomes  adherent  to  the  margins  of  the  foramen  for  the 
greater  part  of  its  circumference,  but  above  a  valvular  opening  is  left  between  the 
two  auricles,  which  sometimes  remains  persistent. 

The  ductus  arteriosus  begins  to  contract  immediately  after  respiration  is  estab- 
lished, becomes  completely  closed  from  the  fourth  to  the  tenth  day,  aod  ultimate!/ 
degenerates  into  an  impervious  cord,  which  serves  to  connect  the  left  pulmonary 
artery  to  the  concavity  of  the  arch  of  the  aorta. 

Of  the  umbilical  or  hypogastric  arteries,  their  commencement  forms  the  trunk 
of  the  corresponding  internal  iliac;  the  portion  continued  on  to  the  bladder 
remains  pervious,  as  the  superior  vesical  artery;  and  the  part  between  the  fundas 
of  the  bladder  and  the  umbilicus  becomes  obliterated  between  the  second  and  fif^ 
days  after  birth,  and  forms  the  anterior  true  ligament  of  this  viscus. 

The  umbilical  vein  and  ductus  venosus  become  completely  obliterated  between 
the  second  and  fifth  days  after  birth,  and  ultimately  dwindle  to  fibrous  cords;  the 
former  becoming  the  round  ligament  of  the  liver,  the  latter,  the  fibrous  cord, 
which,  in  the  adult,  may  be  traced  along  the  fissure  of  the  ductus  venosus  to  the 
inferior  cava. 


Organs  of  Voice  and  Itespiration. 


The  Lartnx. 

THE  Lat^DX  is  the  organ  of  voice,  placed  at  the  upper  part  of  the  air  pusage. 
It  is  situated  between  the  trachea  and  base  of  the  tongue,  at  the  upper  and 
fore  part  of  the  neck,  where  it  forms  a  considerable  projection  in  the  middle  line. 
On  either  side  of  it  lie  the  great  vessels  of  the  neck;  behind,  it  forms  part  of 
the  boundary  of  the  pharynx,  and  is  covered  by  the  mucous  membrane  lining  this 
cavity. 

The  larynx  ie  narrow  and  cylindrical  below,  but  broad  above,  where  it  presents 
the  form  of  a  triangular  box,  being  flattened  behind  and  at  the  sides,  whilst  in 
front  it  is  bounded  by  a  prominent  vertical  ridge.  It  is  composed  of  cartilages, 
connected  together  by  ligaments,  moved  by  numerous  muscles,  lined  by  mucous 
membrane,  and  supplied  with  vessels  and  nerves. 

The  cartilages  of  the  larynx  are  nine  in  number,  three  single  and  three  pairs: 
Thyroid.  Two  Arytenoid. 

Cricoid.  Two  Comicula  Laryagis. 

Epiglottis.  Two  Cuneiform. 

The    Thyroid  {Bvpeo<i  tlSoi,   likr.   a  shield)    is   the  largest  cartilage  of  the 


larynx.  It  consists  of  two  lateral  lamellie 
in  front,  forming  a  vertical  projection  in 
the  middle  tine,  which  is  prominent  above, 
and  called  the  pomum  Adami.  This  pro- 
jection is  subcutaneous,  more  distinct  in  the 
male  than  in  the  female,  and  occasionally 
separated  from  the  integument  by  a  bursa 


'  alai,    united  at  an   acute   angle 


311.— Side  View  of  the  Thyroid  ai 
Cricoid  Cartilages. 


E^ach  lamella  is  quadrilateral  in  form. 
Its  outer  surface  presents  an  oblique 
ridge,  which  passes  downwards  and  for- 
wards from  a  tubercle,  situated  near  the 
root  of  the  superior  comu.  This  ridge  gives 
attachment  to  the  Stemo-thyroid  and  Thyro- 
hyoid muscles;  the  portion  of  cartilage  in- 
cluded between  it  and  the  posterior  border, 
to  part  of  the  Inferior  constrictor  muscle. 

The  in»«r  turface  of  each  ala  is  smooth, 
concave,  and  covered  by  mucous  membrane 
above  and  behind;  but  in  front,  in  the  re- 
ceding angle  formed  by  their  jnnction,  is 
attached  the  epiglottis,  the  true  and  ia,\*e 
chorda  vocales,  the  Thy ro- arytenoid,  and 
Thyro-epiglottidean  muscles. 

The  upper  border  «f  the  thyroid  carti- 
lage is  deeply  notched  in  the  middle  line, 
immediately  above  the  pomum  Adami,  whilst 
on  either  side  it  is  slightly  concave.  This 
border  gives  attachment  throughout  its  whole  extent  t 

The  lower  border  is  connected  to  the  cricoid  t 
the  crico-thyroid  membrane,  and  on  each  side  by  die  C 


the  UuTO-bjoid  mem- 


imaLBTTI* 
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The  potlerior  harden,  thick  and  rauDtled,  terminate  abore  in  the  superior 
comua,  and  below  ia  the  inferior  comuo.  The  two  superior  corona  are  long  and 
narrow,  directed  backwards,  upwards,  and  inwards,  and  terminate  in  a  conic*! 
extremity,  which  gives  attachment  to  the  thyro-hyoid  ligament.  The  two  inferior 
cornua  are  shorter  and  thicker;  they  pass  forwards  and  inwards,  and  present,  on 
their  inner  Burfaces,  a  small  oval  articular  facet  for  articulation  with  the  eide  of 
the  cricoid  carlili^e.  The  posiiTior  border  receives  the  insertion  of  the  Stylo- 
pbaryngeuB  and  Palato-pharyngeiis  muscles  on  each  side. 

The  CriOtid  Cartilage  is  no 
called  from  iU  resemblance  to 
a  signet  ring  {KpuctK-eHtK,  likf 
a  ring).  It  ia  smaller  bat  thicker 
and  stronger  than  the  thyroid 
cartilage,  and  forma  the  lower 
and  back  part  of  the  cavity  of 
the  larynx. 

Its  atUerior  half  is  narrow, 
convex,  affording  attachment  in 
front  and  at  the  aides  to  the 
Cri CO- thyroid  muscles;,  and  be- 
hind those  to  part  of  the  Inferior 
constrictor. 

Its  posterior  half  ia  very 
broad,  both  from  aide  to  aide 
and  from  above  downwarda;  it 
presents  in  the  middle  line  a 
vertical  ridge  for  the  attachment 
of  the  longitudinal  fibree  of  the 
oesophagus;  and  on  either  side 
of  tliia  is  a  broad  depression  for 
the  Crico-aiytenoideus  posticus 
muscle. 

At  the  point  of  junction  of 
the  two  halves  of  the  cartilage 
on  either  aide,  ia  a  small  round 
elevation,  for  articulation  with 
the  inferior  cornu  of  the  thjnroid 

The  lower  border  of  the  cri- 
coid cartilage  is  horizontal,  and 
connected  to  the  upper  ring  of 
the  trachea  by  fibrous  membrane. 
Its  vpper  border  is  directed 
obliquely  upwards  and  bsck- 
A-^o'*— '  warda,  owing  to  the  great  depth 

of  its  posterior  surface.    It  gives 
v*-''**^  attachment,     in     front,     to    the 

'   ^^  crico-thyroid  membrane;  at  the 

sides,  to  part  of  the  same  mem- 
brane and  to  the  lateral  Crico- 
arytenoid muscle)  behind,  the  highest  point  of  the  upper  border  is  surmounted  on 
each  side  by  a  smooth  ovhI  surface,  for  articulation  with  the  arytenoid  cartilage. 
Between  the  articular  surfaces  is  n  slight  notch,  for  the  attachment  of  part  of  the 
Arytenoideua  muscle. 

The  inner  turfaee  of  thn   cricoid  carli!nj;c  is  smooth,  and   lined  by  mucous 
membrane. 

The  Arytrnoid  Carlilagei  are  so  called  from  the  resemblance  they  bear,  when 
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approximated,  to  the  mouth  of  a  pitcher  {apvrcuva-elSo^f  like  a  pitcher).  Thej 
are  two  in  number,  and  situated  at  the  upper  border  of  the  cricoid  cartilage,  at 
the  back  of  the  larynx.  Each  cartilage  is  pyramidal  in  form,  and  presents  for 
examination  three  surfaces,  a  base,  and  an  apex. 

The  posterior  surface  is  triangular,  smooth,  concave,  and  lodges  part  of  the 
Arytenoideus  muscle. 

The  anterior  surface,  somewhat  convex  and  rough,  gives  attachment  to  the 
Thyro-arytenoid  muscle,  and  to  the  false  vocal  cord. 

The  internal  surface  is  narrow,  smooth,  and  flattened,  covered  by  mucous 
membrane,  and  lies  almost  in  apposition  with  the  cartilage  of  the  opposite  side. 

The  base  of  each  cartilage  is  broad,  and  presents  a  concave  smooth  surface,  for 
articulation  with  the  cricoid  cartilage.  Of  its  three  angles,  the  external  one  is 
short,  rounded,  and  prominent,  receiving  the  insertion  of  the  posterior  and  lateral 
Crico-arytenoid  muscles.  The  anterior  one,  also  prominent,  but  more  pointed, 
gives  attachment  to  the  true  vocal  cord. 

The  apex  of  each  cartilage  is  pointed,  curved  backwards  and  inwards,  and 
surmounted  by  a  small  conical-shaped,  cartilaginous  nodule,  corniculum  laryngis 
(cartilage  of  Santorini).  This  cartilage  is  sometimes  united  to  the  arytenoid,  and 
serves  to  prolong  it  backwards  and  inwards.  To  it  is  attached  the  aryteno- 
epiglottidean  fold. 

The  Cuneiform  Cartilages  (cartilages  of  Wrisberg)  are  two  small,  elongated, 
cartilaginous  bodies,  placed  one  on  each  side,  in  the  fold  of  mucous  membrane 
which  extends  from  the  apex  of  the  arytenoid  cartilage  to  the  side  of  the 
epiglottis  (aryteno-epiglottidean  fold);  they  give  rise  to  the  small  whitish  eleva- 
tions on  the  inner  surface  of  the  mucous  membrane,  just  in  front  of  the  arytenoid 
cartilages. 

The  Epiglottis  is  a  thin  lamella  of  fibro-cartilage,  of  a  yellowish  colour,  shaped 
like  a  leaf,  and  placed  behind  the  tongue  and  in  front  of  the  superior  opening  of 
the  larynx.  During  respiration,  its  direction  is  vertically  upwards,  its  free  extre- 
mity curving  forwards  towards  the  base  of  the  tongue;  but  when  the  larynx  is 
drawn  up  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried  down- 
wards and  backwards,  so  as  to  completely  close  the  opening  of  the  larynx.  Its 
free  extremity  is  broad  and  rounded;  its  attached  end  is  long  and  narrow,  and 
connected  to  the  receding  angle  between  the  two  alae  of  the  thyroid  cartilage, 
just  below  the  median  notch,  by  a  long,  narrow,  ligamentous  band,  the  thyro- 
epiglottic ligament.  It  is  also  connected  to  the  posterior  surface  of  the  body  of 
the  hyoid  bone,  by  an  elastic  ligamentous  band,  the  hyo-epiglottic  ligament. 

Its  anterior  or  lingual  surface  is  curved  forwards  towards  the  tongue,  and 
covered  by  mucous  membrane,  which  is  reflected  on  to  the  sides  and  base  of  this 
organ,  forming  a  median  and  two  lateral  folds,  the  glosso-epiglottidean  liga- 
ments. 

Its  posterior  or  laryngeal  surface  is  smooth,  concave  from  side  to  side,  convex 
from  above  downwards,  and  covered  by  mucous  membrane;  when  this  is  removed, 
the  surface  of  the  cartilage  is  seen  to  be  studded  with  a  number  of  small  mucoun 
glands,  which  are  lodged  in  little  pits  upon  its  surface.  To  its  sides  the  aryteno- 
epiglottidean  folds  are  attached. 

Structure.  The  epiglottis,  cuneiform  cartilages,  and  comicula  laryngis  are  com- 
posed of  yellow  cartilage,  which  shows  little  tendency  to  ossification;  but  the 
other  cartilages  resemble  in  structure  the  costal  cartilages,  and  they  become  more 
or  less  ossified  in  old  age. 

Ligaments.  The  ligaments  of  the  larynx  are  extrinsic,  as  those  connecting  the 
thyroid  cartilage  with  the  os  hyoides;  and  intrinsic,  as  those  connecting  the 
several  cartilaginous  segments  to  each  other. 

The  ligaments  connecting  the  thyroid  cartilage  with  the  os  hyoides,  are  three 
in  number;  the  thyro-hyoidean  membrane,  and  the  two  lateral  thyro-hyoidean 
ligaments. 

The  Thyro-hyoidean  Membrane  is  a  broad,  fibro-elastic,  membranous  layer, 

T  T  2 
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attached  below  to  the  upper  border  of  the  thyroid  fartllage,  and  above  to  the 
upper  border  of  the  inner  (surface  of  the  hyoid  bone ;  being  separated  from  the 
posterior  surface  of  the  hyoid  bone  by  a  Hynovial  bursa.  It  ia  thicker  in  the 
middle  line  than  at  either  side,  in  which  situation  it  is  pierced  by  the  superior 
laryngeal  nerve  and  artery. 

The  hco  lateral  Thyfo-hyoidean  Ligamtnli  are  rounded,  elastic  cords,  which 
{lose  between  the  superior  cornua  of  the  thyroid  cartilage,  to  the  extremities  of 
the  greater  comua  of  the  hyoid  bone.  A  Email  cartilaginous  nodule  {eartilaffo 
triticea),  sometimes  bony,  is  found  in  each. 

The  ligaments  conuecling  the  thyroid  cartil^e  to  the  cricoid  are  also  three  in 
number;  the  crico-thyroidean  membrane,  and  the  capsular  ligaments  and  synovial 
membrane. 

The  Crico-tbyroid  Membrane  is  composed  mainly  of  yellow  elastic  tissue.  It 
is  of  trian<;ular  nhiipe;  thick  in  front,  where  it  connects  together  the  contignone 
margins  of  the  thyroid  and  cricoid  cartilages;  thinner  at  each  side,  where  it 
extends  from  the  superior  iKirder  of  the  cricoid  cartil^^,  to  the  inferior  margin 
of  the  true  vocal  cordx,  with  which  it  is  closely  united  in  front. 

The  anterior  portion  of  (he  crico-thyroi<l  membrane  is  convex,  concealed  on 
each  side  by  the  Crico-lhyroid  muscle,  subrutaneous  in  the  middle  line,  and  crossed 
horizontally  by  a  small  anastomniic  arterial  nrch,  formed  by  the  junction  of  the 
cri CO- thyroid  branches  on  either  side. 

The  lateral  portions  are  lined  internally  by  mucous  membrane,  and  covered  by 
the  lateral  Crico-orytenoid  and  Thy  ro- arytenoid  muscles. 

A  Capsular  Ligament  encloses  the  articulation  of  the  inferior  comu  of  the 
thyroid  with  the  side  of  the  cricoid,  on  each  side.  The  articulation  is  lined 
internally  by  synovial  membrane. 

The  ligaments  connecting  the  arytenoid  cartilages  to  the  cricoid,  are  two  thin 
and  loose  capitular  ligaments  connecting  together  the  articulating  surfaces,  lined 
internally  by  synovial  membrane,  and  strengthened  behind  by  a  strong  posterior 
crico-arj-tenoid  ligament,  which  extends  from  the  cricoid  to  the  inner  and  hack 
part  of  the  base  of  the  arytenoid  cartilage. 

The  ligaments  of  the  epiglottis  are  the  hyo-epi glottic,  the  thyro- epiglottic,  and 
the  three  gloeso-epi glottic  folds  of  mucous  membrane  which  connect  the  epiglottis 
to  the  sides  and  base  of  the  tongue.     The  latter  have  been  already  described. 

The  Hyo-rpiglottie  Ligament  is  an  elHHtie  fibrous  band,  which  extends  from 
the  anterior  surface  of  the  epiglottis,  near  its  ajK^x,  to  the  posterior  surface  of  the 
body  of  the  hyoid  bone. 

The  Thyro-epiglottic  Ligament  is  a  long,  slender,  elastic  cord,  which  connects 
the  apex  of  the  epiglottis  with  the  receding  angle  of  the  thyroid  cartjloge,  imme- 
diately beneath  the  median  noteh,  above  the  attachment  of  the  vocal  cords. 

Interior  of  the  Largnr.  The  superior  aperture  of  the  larynx  is  a  triangular  or 
cordiform  opening,  wide  in  fr<ml,  narrow  behind,  and  sloping  obliquely  downwards 
and  backwards.  It  is  bounded  in  front  by  the  epiglottis;  behind,  by  the  apices 
of  the  arytenoid  cartilages,  and  the  comicula  laryngis;  and  laterally,  by  a  fold  of 
mucous  membrane,  cncloaing  ligamentous  and  muscular  fibres,  stretched  between 
the  sides  of  the  epiglottis  and  the  apex  of  tlie  arytenoid  cortili^:  these  are  the 
aryleno-epiglottidean  folds,  on  the  margins  of  which  the  cuneiform  cartilages 
form  a  more  or  less  distinct  whitish  prominence. 

The  cavity  of  the  larynx  is  divided  into  two  parts  by  the  projection  inwards  of 
the  chordcB  vocales,  and  Thyro-arytenoid  muscles;  between  the  two  cords  is  b 
long  and  narrow  triangular  fissure  or  chink,  the  glottis,  or  rima  glottidis.  The 
{wrtion  of  the  cavity  of  the  larynx  above  the  glottis,  is  broad  and  triangular  in 
shape  above,  and  corresponds  to  the  interval  between  the  aln  of  the  thyroid 
curtilage;  the  portion  below  the  glottis  is  at  first  elliptical,  and  lower  down  of  a 
circular  form. 

The  glottis  is  the  interval  between  the  inferior  vocal  cords.  The  two  superior 
or  false  vocal  cords  are  placed  above  the  latter,  and  formed  almost  entirely  by  a 
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folding  Inwarda  of  the  mucous  membrane;  wbilst  tho  two  inferior  or  true  vocal 
cords  are  thick,  strong,  and  formed  partly  by  mucous  membrane,  and  partly  by 
ligamentous  fibrea.     Between  the  true  and  false  vocal  cordg,  on  each  side,  is  an 

333— luterior  of  the  Laryui,  aeaii  from  above 
(eukt^ml). 


oval  depression,  the  ninus  or  ventricle  of  the  larynx,  which  leads  upwards,  on  the 
outer  side  of  the  superior  vocal  cord,  into  u  cwcal  pouch  of  variable  size,  the 
taeeulut  lan/ngxM, 

The  Rima  Glottidig  is  tlie  narrow  triangular  fissure  or  chink  between  the  Infe- 
rior or  true  chordra  vocales.  Ite  length,  in  the  male,  measures  rather  less  than  an 
inch,  its  breadth  varying  at  its  widest  part  from  a  third  to  half  an  inch.  In  the 
female,  these  measurements  are  less  by  two  or  three  lines.  The  form  of  the 
aperture  varies;  in  ordinary  respiration  it  is  a  narrow  interval,  being  somewhat 
enlarged  and  rounded  behind;  but  when  dilated,  it  is  triangular  in  form,  narrow 
m  front  and  broad  behind. 

The  Superior  or  Fahe  Vocal  Cordt,  ao  called  because  they  are  not  concerned  in 
the  production  of  the  voice,  are  two  thick  folds  of  mucous  membrane,  enclosing  a 
delicate  narrow  fibrous  band,  the  niperior  thyro-aryUnoid  ligament.  This  liga- 
ment consiate  of  a  thin  band  of  elastic  tissue,  attached  in  front  to  the  receding 
Mgle  of  the  thyroid  cartilage  below  the  epiglottis,  and  behind  to  the  tubercle  on 
the  anterior  and  inner  surface  of  the  arytenoid  cartilage.  The  lower  border  of 
this  ligament,  enclosed  in  mucoua  membrane,  forms  a  free  crescentic  margin,  which 
constitutes  the  upper  boundary  of  the  ventricle  of  the  larynx. 

The  Inferior  or  True  Vocal  Cords,  so  called  from  their  being  concerned  in 
the  production  of  sound,  are  two  thick  and  strong  fibrous  bands  (inferior  thyro- 
Mytenoid  ligamenls),  covered  estemally  by  a  thin  and  delicate  mucous  membrane. 
Each  ligament  consists  of  a  compact  band  of  parallel  fibres  of  yellow  elastic  tissue, 
attached  in  front  to  the  centre  of  the  depression  between  the  two  aim  of  the 

thyroi<l  ^aMiiof,a  ~«j  k-i.:_.i   ..   .1..    ..      .    ..     ^  ,.  .  i c  .1.         . 
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covered  internally  by  mucous  membrane,  which  is  extremely  thin,  and  closely 
adherent  to  its  surface. 

The  Ventricle  of  the  Larynx  is  an  oblong  fossa,  situated  between  the  superior 
and  inferior  vocal  cords  on  each  side,  and  extending  nearly  their  entire  length- 
This  fossa  is  bounded  above  by  the  free  crescentic  edge  of  the  superior  vocal 
cord;  below,  by  the  straight  margin  of  the  true  vocal  cord;  externally,  by  the 
corresponding  Thyro-arytenoideus  muscle.  The  anterior  part  of  the  ventricle 
leads  up  by  a  narrow  opening  into  a  csecal  pouch  of  mucous  membrane  of  variable 
size,  called  the  laryngeal  pouch. 

The  Sacculus  Laryngis,  or  laryngeal  pouch,  is  a  membranous  sac,  placed  be- 
tween the  superior  vocal  cord  and  the  inner  surface  of  the  thyroid  cartilage, 
occasionally  extending  as  far  as  its  upper  border;  it  is  conical  in  form,  and  curved 
slightly  backwards,  resembling  in  form  a  Phrygian  cap.  On  the  surface  of  its 
mucous  membrane  are  the  openings  of  sixty  or  seventy  small  follicular  glands, 
which  are  lodged  in  the  submucous  areolar  tissue.  This  sac  is  enclosed  in  a 
fibrous  capsule,  continuous  below  with  the  superior  thyro-arytenoid  ligament;  its 
laryngeal  surface  is  covered  by  the  Aryteno-epiglottideus  inferior  muscle  (Com- 
pressor sacculi  laryngiSy  Hilton);  whilst  its  exterior  is  covered  by  the  Thyro- 
epiglottideus  muscle.  These  muscles  compress  the  sacculus  laryngis,  and  discharge 
the  secretion  it  contains  upon  the  chordae  vocales,  the  surface  of  which  it  is  in- 
tended  to  lubricate. 

Muscles.  The  intrinsic  muscles  of  the  larynx  are  eight  in  number;  five  ol 
which  are  the  muscles  of  the  chordae  vocales  and  rima  glottidis;  three  are  con- 
nected with  the  epiglottis. 

The  five  muscles  of  the  chordse  vocales  and  rima  glottidis  are  the 

Cri  CO- thyroid.  Arytenoideus. 

Crico-arytenoideus  posticus.  Thyro-arytenoideus. 

Crico-arytenoideus  lateralis. 

The  CricO'thyroid  is  triangular  in  form  and  situated  at  the  fore  part  and 
side  of  the  cricoid  cartilage.  It  ai*ises  from  the  front  and  lateral  part  of  the 
cricoid  cartilage;  its  fibres  diverge,  passing  obliquely  upwards  and  outwards,  to 
be  inserted  into  the  lower  and  inner  borders  of  the  thyroid  cartilage;  from  near 
the  median  line  in  front,  as  far  back  as  the  inferior  cornu. 

The  inner  borders  of  these  two  muscles  are  separated  in  the  middle  line  by  a 
triangular  interval,  occupied  by  the  cri co- thyroid  membrane. 

The  Crico-arytcenoideus  posticus  arises  from  the  broad  depression  occupying 
each  lateral  half  of  the  posterior  surface  of  the  cricoid  cartilage;  its  fibres  pass 
upwards  and  outwards,  and  converge  to  be  inserted  into  the  outer  angle  of  the 
base  of  the  arytenoid  cartilage.  The  upper  fibres  are  nearly  horizontal,  the 
middle  oblique,  and  the  lower  almost  vertical. 

The  Crico-arytanoideus  lateralis  is  smaller  than  the  preceding,  and  of  an 
oblong  form.  It  arises  from  the  upper  border  of  the  side  of  the  cricoid  cartilage, 
and  passing  obliquely  upwards  and  backwards,  is  inserted  into  the  outer  angle  of 
the  base  of  the  arytenoid  cartilage,  in  front  of  the  preceding  muscle. 

The  Thyro-arytcenoideus  is  a  broad  flat  muscle,  which  lies  parallel  with  the 
outer  side  of  the  true  vocal  cord.  It  arises  in  front  from  the  lower  half  of  the 
receding  angle  of  the  thyroid  cartilage,  and  from  the  crico-thyroid  ligament.  Its 
fibres  pass  horizontally  backwards  and  outwards,  to  be  inserted  into  the  base  and 
anterior  and  outer  surface  of  the  arytenoid  cartilage.  This  muscle  consists  of  two 
fasciculi.  The  inferior^  the  thickest,  is  inserted  into  the  anterior  angle  of  the 
base  of  the  arytenoid  cartilage,  and  into  the  adjacent  portion  of  its  anterior  sur- 
face; it  lies  parallel  with  the  true  vocal  cord,  to  which  it  is  occasionally  adherent. 
The  superior  fasciculus,  the  thinnest,  is  inserted  into  the  anterior  surface  and 
outer  border  of  the  arytenoid,  above  the  preceding  fibres;  it  lies  on  the  outer 
side  of  the  sacculus  laryngis,  immediately  beneath  its  mucous  lining. 

The  Arytmnoideus  is  a  single  muscle,  filling  up  the  posterior  concave  surface  of 
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from  the  posterior  surface  and  outer  border  of 
□to  the  Gorrespondiog  parta  of  tlie  oppo- 
of  fibres,  two  oblique  aud  one  transverse. 


334- — Muscles  of  Larynx,  aUe  View. 
Sight  Ala  of  Thyroid  Cartilage  removed. 


the  arytenoid  carfilageB.  It 
one  arytenoid  cartilage,  and 
site  cartilage.  It  consists  of  three  plan 
The  oblique  fibret,  the  most  superfi- 
cial, form  two  fasciculi,  which  pass 
from  the  base  of  one  cartilage  to 
the  apex  of  the  opposite  one.  The 
trantverie  fibret,  the  deepest  and  most 
numerouB,  pass  transversely  across 
between  the  two  cartilages;  hence  the 
Aryteuoideus  was  formerly  considered 
as  several  muscles,  under  the  names  of 
tran«c<rrn  and  ofi/if  wt.  Afew  of  the  ob- 
lique fibres  are  occasionally  continued 
round  the  outer  margin  of  the  cartilage, 
and  blend  with  the  Thyro-arylenoid 
or  the  Aryleno-epiglottidean  muscle. 
The  muscles  of  the  epiglottis  are  the 

Thyro-epiglottideus. 

Arytieno-opiglottideuB  superior. 

Arytieno-epiglottideus  inferior. 

The  Thyro-epiglottideHi  is  a  deli- 
cate fasciculus,  which  arises  from  the 
inner  surface  of  the  thyroid  cartilage, 
just  external  to  the  origin  of  the  * 
Thyro- arytenoid  muscle,  and  spread- 
ing out  upon  the  outer  surface  of  the 
sacculuB  laryngis,  some  of  its  fibres 
are  lost  in  die  aryteno-epiglottidean 
fold,  whilst  others  are  continued  for- 
wards to  the  margin  of  the  epiglottis 
(deprettor  epighltidis). 

The  Arytteno-epiglottideut  taperior  consists  of  a  few  delicate  muscular  fasciculi, 
which  arise  from  the  apex  of  the  arytenoid  cartil^e,  and  become  lost  in  the  fold 
of  mucous  membrane  extending  between  the  aryt^'iioid  cartilage  and  side  of  tlie 
epiglottis  (aryteno-epiglottidean  folds), 

Tlie  Aiylano-epigloUideui  inferior  {Compretsor  taceuli  /aryn^M,  Hilton)  arises 
from  the  arytenoid  cartilage,  just  above  the  attachment  of  the  superior  vocal  cord, 
and  passing  forwards  and  upwards,  spreads  out  upon  the  inner  and  upper  part  of 
the  SBCCulus  laryngis,  aud  is  inserted,  by  a  broad  attachment,  into  the  mai^in  of 
the  epiglottis.  This  muscle  is  separat«d  &om  the  preceding  by  an  indistinct 
areolar  interval. 

Actions.  In  considering  the  action  of  the  muscles  of  the  larynx,  they  may  be 
conveniently  divided  into  two  groups,  viz.;  1,  Those  which  open  and  close  the 
glottis.     2.  Those  which  regulate  the  degree  of  ti-nsion  of  the  vocal  cords. 

1.  The  muscles  which  open  the  glottis  are  the  Crico-arytEcnoidei  postici,  and 
those  which  close  it  are  the  Arylienoideus,  the  Crico-aryt^enoidei  lalerales,  and  the 
niyro-arjt«noidei.     2.  The  muscles  which  regulate  the  tension  of  the  vocal  cords 
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The  Crico-aryUenoidei  laterales  close  the  glottis,  by  rotating  the  baae  of  the 
arytenoid  cartilages  in  the  opposite  direction  to  the  last-named  muscles^  eo  as  to 
approximate  their  anterior  angles. 

The  Arytcenoideus  muscle  approximates  the  arytenoid  cartilages,  and  thos 
closes  the  opening  of  the  glottis. 

The  CricO'thyroid  muscles  effect  the  tension  and  elongation  of  the  vocal  cordft. 

The  Thyro-aryUenoidei  muscles  approximate  the  anterior  angles  of  the  aryte- 
noid cartilages,  and  thus  constrict  the  glottis.  According  to  Willis,  they  also 
draw  the  arytenoid  cartilages,  together  with  the  part  of  the  cricoid  to  which 
they  are  connected,  forwards,  and  thus  shorten  and  relax  the  vocal  cords. 

The  Thyro-epiglottidei  depress  the  epiglottis,  and  assist  in  compressing  the 
sacculus  laryngis.  The  Aryteno-epiglottideus  superior,  constricts  the  superior 
aperture  of  the  lar3mx,  when  it  is  drawn  upwards,  during  deglutition,  and  the 
opening  closed  by  the  epiglottis.  The  Arytaeno-epiglottideus  inferior,  together 
with  some  fibres  of  the  Thyro-arytsenoidei,  compress  the  sacculus  laryngis. 

The  Mucous  Membrane  of  the  Larynx  is  continuous,  above,  with  that  lining 
the  mouth  and  phar3mx,  and  is  prolonged  through  the  trachea  and  bronchial  tubes 
into  the  lungs.  It  lines  both  surfaces  of  the  epiglottis,  to  which  it  is  closely 
adherent,  and  forms  the  aryteno-epiglottidean  folds,  which  encircle  the  superior 
aperture  of  the  larynx.  It  lines  the  whole  of  the  cavity  of  the  larynx;  forms, 
by  its  reduplication,  the  chief  part  of  the  superior,  or  false  vocal  cords;  and  from 
the  ventricle  is  continued  into  the  sacculus  laryngis.  It  is  then  reflected  over 
the  true  vocal  cords,  where  it  is  thin,  and  very  intimately  adherent;  covers  the 
inner  surface  of  the  crico-thyroid  membrane,  and  cricoid  cartilage;  and  is  ulti- 
mately continuous  with  the  lining  membrane  of  the  trachea.  It  is  covered  with 
a  columnar  ciliated  epithelium,  below  the  superior  vocal  cord,  but,  above  thi^ 
point,  the  cilias  are  found  only  in  front,  as  high  as  the  middle  of  the  epiglottis. 
In  the  rest  of  its  extent,  the  epithelium  is  of  the  squamous  variety. 

Glands.  The  mucous  membrane  of  the  larynx  is  furnished  with  numerous 
muciparous  glands,  the  orifices  of  which  are  found  in  nearly  every  part:  they  are 
very  numerous  upon  the  epiglottis,  being  lodged  in  little  pits  in  its  substance: 
they  are  also  found  in  large  numbers  along  the  posterior  margin  of  the  aryteno- 
epiglottidean  fold,  in  front  of  the  arytenoid  cartilages,  where  they  are  termed  the 
arytenoid  glands.  They  exist  also  in  large  numbers  upon  the  inner  surface  of 
the  sacculus  laryngis.     None  are  found  on  the  vocal  cords. 

The  Arteries  of  the  larynx  are  the  lar3mgeal  branches  derived  from  the  supe- 
rior and  inferior  thyroid. 

The  Veins  empty  themselves  into  the  superior,  middle,  and  inferior  thyroid 
veins. 

The  Lymphatics  terminate  in  the  deep  cervical  glands. 

The  Nerves  are  the  superior  laryngeal,  and  the  inferior  or  recurrent  laryngeal 
branches  of  the  pneumogastric  nerves,  joined  by  filaments  from  the  sympathetic. 
The  superior  laryngeal  nerve  supplies  the  mucous  membrane  of  the  larynx,  and 
the  Crico- thyroid  muscle.  The  inferior  laryngeal  nerve  supplies  the  remaining 
muscles.     The  Arytenoid  muscle  is  supplied  by  both  nerves. 

Th9  Trachea. 

The  trachea,  or  air-tube,  is  a  cartilaginous  and  membranous  cylindrical  tube, 
flattened  posteriorly,  extending  from  the  lower  part  of  the  larynx,  on  a  level  with 
the  fifth  cervical  vertebra,  to  opposite  the  third  dorsal,  where  it  divides  into  the 
two  bronchi,  one  for  each  lung.  The  trachea  measures  about  four  inches  and  a 
half  in  length;  its  diameter,  from  side  to  side,  is  from  three  quarters  of  an  inch 
to  an  inch ;  being  always  greater  in  the  male  than  in  the  female. 

Relations,  The  anterior  surface  of  the  trachea  is  convex,  and  covered,  t* 
the  necky  from  above  downwards,  by  the  isthmus  of  the  thyroid  gland,  the 
inferior   thyroid   veins,    the   arteria   thyroidea  ima,    (when   that  vessel   exists), 
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the  Sterno-hfoid  and  Sterno-thjroid  muscles,  the  cervical  fascia  (in  the  in- 
terval between  these  muBcles),  and,  more  superficially,  bj  the  anastomosing 
branches  between  the  anterior  jagular  veins:   im  the  thorax,  it  is  covered  by 

jjj.^Front  View  of  Cartilages  of  lAiynz:  the  Trachea  and  BronohL 


the  first  piece  of  the  Btemnm,  the  remains  of  the  thymus  gland,  the  left  vena 
innominata,  the  arch  of  the  aorta,  the  innominate  and  left  carotid  arteries,  and 
the  deep  cardiac  plexus.  It  lies  upon  the  cesophagus,  which  is  directed  to 
the  left,  near  the  arch  of  the  aorta;  lateralfy,  in  the  neck,  it  is  in  relation  with 
the  common  carotid  arteries,  the  lateral  lobes  of  the  thyroid  gland,  the  inferior 
thyroid  arteries,  and  recurrent  laryngeal  nerves;  and,  in  the  thorax,  it  Hea  in  the 
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nearly  two  inches  in  length.  It  enters  the  root  of  the  left  long,  opposite  tlie 
fifth  dorsal  vertebra,  about  an  inch  lower  than  the  right  bronchus.  It  csrosees  Ia 
front  of  the  cBsophagus,  the  thoracic  duct,  and  the  descending  aorta;  passes 
beneath  the  arch  of  the  aorta,  and  has  the  left  pulmonary  artery  lying  at  first 
above,  and  then  in  front  of  it. 

The  trachea  is  composed  of  imperfect  cartilaginous  rings,  fibrous  membrane, 
muscular  fibres,  longitudinal  yellow  elastic  fibres,  mucous  membrane,  and  glands. 

The  Cartilages  vary  from  sixteen  to  twenty  in  number:  each  forms  an  imper- 
fect ring,  which  surrounds  about  two-thirds  of  the  cylinder  of  the  trachea,  being 
imperfect  behind,  where  the  tube  is  completed  by  fibrous  membrane.  The  carti- 
lages are  placed  horizontally  above  each  other,  separated  by  narrow  membranous 
intervals.  They  measure  about  two  lines  in  depth,  and  half  a  line  in  thickness. 
Their  outer  surfaces  are  flattened,  but,  internally,  they  are  convex,  from  being 
thicker  in  the  middle  than  at  the  extremities.  The  cartilages  are  connected 
together,  at  their  margins,  by  an  elastic  fibrous  membrane,  which  covers  both 
their  surfaces;  and  in  the  space  between  their  extremities,  behind,  forms  a 
distinct  layer.     The  peculiar  cartilages  are  the  first  and  the  two  last. 

The  Jirst  cartilage  is  broader  than  the  rest,  and  sometimes  divided  at  one  end: 
it  is  connected  by  fibrous  membrane  with  the  lower  border  of  the  cricoid  carti- 
lage, with  which,  or  with  the  succeeding  cartilage,  it  is  sometimes  blended. 

The  last  cartilage  is  thick  and  broad  in  the  middle,  in  consequence  of  its  lower 
border  being  prolonged  downwards,  and,  at  the  same  time,  curved  backwards,  at 
the  point  of  bifurcation  of  the  trachea.  It  terminates  on  each  side  in  an  imper- 
fect ring,  which  encloses  the  commencement  of  the  bronchi.  The  cartilage  above 
the  last,  is  somewhat  broader  than  the  rest  at  its  centre.  Two  or  more  of  the 
cartilages  often  unite,  partially  or  completely,  and  are  sometimes  bifurcated  at 
their  extremities.  They  are  highly  elastic,  and  seldom  ossify,  even  in  advanced 
life.  In  the  right  bronchus,  the  cartilages  vary  in  number  from  six  to  eight;  in 
the  left,  from  nine  to  twelve.  They  are  shorter  and  narrower  than  those  of 
the  trachea. 

The  Muscular  Fibres  are  disposed  in  two  layers,  longitudinal  and  transverse. 
The  longitudinal  fibres  are  the  most  external,  and  arise  by  minute  tendons  from 
the  termination  of  the  tracheal  cartilages,  and  from  the  fibrous  membrane. 

The  transverse  fibres^  the  most  internal,  form  a  thin  layer,  which  extends 
transversely  between  the  ends  of  the  cartilages,  at  the  posterior  part  of  the 
trachea.     The  muscular  fibres  are  of  the  involuntary  elates. 

The  Elastic  Fibres  are  situated  beneath  the  mucous  membrane,  enclosing  the 
entire  cylinder  of  the  trachea;  they  are  most  abundant  at  its  posterior  part, 
where  they  are  collected  in  longitudinal  bundles. 

The  Tracheal  Glands  are  found  in  great  abundance  at  the  posterior  part  of 
the  trachea.  They  are  small,  flattened,  ovoid  bodies,  placed  between  the  fibrous 
and  muscular  coats,  each  furnished  with  an  excretory  duct,  which  opens  on  the 
surface  of  the  mucous  membrane.  Some  glands  of  smaller  size  are  idso  found  at 
the  sides  of  the  trachea,  between  the  layers  of  fibrous  tissue  connecting  the  rings, 
and  others  immediately  beneath  the  mucous  coat.  The  secretion  from  the«e 
glands  serves  to  lubricate  the  inner  surface  of  the  trachea. 

The  Mucous  Membrane  lining  the  tube  is  covered  with  columnar  ciliated 
epithelium.     It  is  continuous  with  that  lining  the  larynx. 

Vessels  and  Nerves.  The  trachea  is  supplied  with  blood  by  the  inferior  thyroid 
arteries. 

The  Veins  terminate  in  the  thyroid  venous  plexus. 

The  Nerves  are  derived  from  the  pneumogastric  and  its  recurrent  branches, 
and  from  the  sympathetic 

Suraical  Anatomy,  The  air-passage  may  be  opened  in  three  difierent  Rituations;  through 
the  cnco-thyroid  membrane  {laryngotomy),  through  the  cricoid  cartilage  and  upper  ring 
of  the  trachea  (laryngo-tracheotomy),  or  through  the  trachea  below  the  isthmus  of  the 
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thyroid  gland  (irachmtomg).    The  student  should,  therefore^  oorefiillj  consider  the  reUtire 
anatomy  of  the  lir^tube  in  each  of  theea  Bituations. 


Beneath  the  integument  of  the  Uryngo-tracheal  region,  on  either  side  of  the  median 
lioe,  are  the  two  anterior  jugular  veins.  Their  size  and  poaitinn  vary ;  there  is  nearly 
always  one,  and  frequently  two:  at  the  lower  part  of  the  neck  they  diverge,  passing 
beneath  the  Utemo-mastoid  muscleii,  and  are  frequently  connected  by  a  transverse  com- 
mimicating  branch.  These  veins  should,  if  possiltle,  always  be  avoided  in  any  operation 
on  the  larynx  or  trachea.    If  cut  through,  considerable  hemorrhage  is  the  result. 

Beneath  the  cervical  fascia  are  the  ^mo-hyoid  and  Stemo-thyroid  muscles,  the  conti- 
guous edges  of  the  former  being  near  the  median  line ;  and  beneath  these  musclefl  the 
following  parts  are  met  with,  from  above  downwards:  the  thyroid  cartilage^  the  crico- 
thyroid membrane,  the  cricoid  cartilage,  the  trachea,  and  the  istlimUB  oF  the  thyroid 
gland. 

The  crico-thyroid  space  is  very  superficial,  and  mav  be  easily  felt,  beneath  the  skin,  as  a 
depressed  spot,  about  an  inch  below  the  pomum  Adami ;  it  is  crossed  transversely  by  a 
small  artery,  the  crico-thyroid,  the  division  of  which  is  seldom  accompanied  by  any 
troublesome  bEemorrbsge. 

The  isthmus  of  the  thyroid  gUnd  usually  orasses  the  second  and  third  rings  of  the 
trachea  ;  above  It,  is  found  a  large  transverse  communicating  branch  between  the  supe- 
rior thyroid  veiua,  and  the  isthmus  is  covered  by  a  venous  ^eiua,  formed  between  the 
thyroid  veins  of  opposite  sides.  On  the  sides  of  the  thvroid  ^and,  and  below  it,  the  veins 
converge  to  a  single  median  vessel,  or  to  two  trunlcB  wnich  descend  along  the  median  line 
of  the  front  of  the  trachea,  to  open  into  the  innominate  vein  by  valved  orifioea.  In  the 
iofant,  the  thymus  gland  ascends  a  variable  distance  along  the  mint  of  the  trachea  ;  and 
the  innominate  artery  crosses  this  tube  obliquely  at  the  root  of  the  neck,  from  left  to 
right.  Thearteriathjroideaima,  when  that  vessel  exists,  posses  from  below  upwards  along 
titu  front  of  the  trachea.  The  upper  part  of  the  trachea  lies  comparatively  superficial ; 
but  the  lower  part  ])asat!ii  obliquely  downwards  and  backwards,  so  as  to  be  deeply  placed 
between  the  converging  Stemo-maatoid  muscles.  In  the  child,  the  trachea  is  smaller, 
more  deeply  placed,  and  more  moveable  than  in  the  adult.  In  tat,  or  short-necked  peo- 
ple, or  in  those  in  whom  the  muscles  of  the  neck  are  prominently  developed,  the  trachea 
is  more  deeply  placed  than  in  the  opposite  conditions. 

From  these  ODservations,  it  must  be  evident  that  laryngotomy  is  anatomically  the  most 
Bimple  ojieration,  can  most  readily  be  performed,  and  should  always  be  preferred  when 
particular  circumstances  do  not  render  the  operation  of  tracheotomy  absolutely  neces- 
ury.    Hie  0{)eration  is  performed  thus  :  The  head  being  thrown  back  and  steadied  by  an 
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assiBtast,  the  fingsr  ia  passed  over  the  front  of  the  neck,  and  the  crico-thTToid  deptwain 
felt  for.  A  Tertical  incision  is  then  made  through  the  skin,  in  the  middle  line  over  this 
spot,  and  the  crioo-thTroid  membrane  is  divided  to  a  sufficient  extent  to  allow  of  ttu 
introduction  of  a  largo  curved  tube.  The  orico-thyroid  artery  is  the  only  veeeel  of  im- 
portance oraasing  this  epoce.  If  it  should  be  of  large  size,  ita  diviiiion  might  prodtuc 
troublesome  hramorrhege. 

Laryngo-tradieotomy,  anatomically  considered,  ia  more  dangerous  than  tracbeotomT, « 
account  of  the  small  interspace  betivoen  the  cricoid  cartilage  and  the  iathmua  oi  tb 
thyroid  ^land  ;  the  communicating  branches  between  the  superior  thyroid  veioe,  which 
cover  this  spot,  can  hardly  fail  to  be  divided  ;  and  the  greatest  care  will  Dot,  in  eomt 
casta,  prevent  the  division  of  part  of  the  thTroid  isthmus.  If  either  of  these  Btmctuiea  a 
divided,  the  htemorrhage  will  be  coneiderable. 

Traeifeotomy  below  the  isthmus  of  the  thyroid  gland  is  performed  tliua  :  Tb»  bead 
being  thrown  back  and  steadied  by  an  assistant,  an  incision,  an  inch  and  a  half  or  t«o 
inches  in  length,  ia  made  through  the  skin,  in  the  median  line  of  the  neck,  from  a  liltli 
below  the  cricoid.cartilBge,  to  the  top  of  the  sternum.  The  anterior  jugular  veins  shoulit 
be  avoided,  by  keeping  exactly  in  the  median  line ;  the  deep  fascia  ahouTd  then  be  dindel 
and  the  contiguous  borders  of  the  Stemo-hyoid  muscles  separated  from  each  other,  i 
quantity  of  loose  areolar  tissue,  containing  the  inferior  thyroid  veins,  must  then  be  sqM- 
rated  from  the  front  of  the  trachea,  with  the  handle  of  the  scalpel ;  and  when  the  ttacba 
ia  well  exposed,  it  should  be  opened  by  inserting  the  knife  into  it,  dividing  two  or  tbtrt 
of  its  rings  from  below  upwards.  It  ia  a  matter  of  the  greatest  importance  to  restrun,  if 
posaible,  all  hsmorrhaKe  oefore  the  tube  is  opened ;  ouierwise^  blood  may  pass  into  tlw 
trachea,  and  auffocate  tne  patient. 

The  pLEua£. 

Each  Iting  is  invested,  upon  its  external  surface,  by  an  exceedingly  detinir 
serous  membrane,  the  pleura,  which  encloses  the  oi^an  as  far  as  its  root,  and  is 
then  reflected  upon  the  inner  surface  of  the  thorax.     The  portion  of  the  seres* 


membrane  investing   the  surface  of  the  lung   is  called  the  pleura  pultnoMOi 
(visceral  layer  of  pleura);  whilst  that  which  lines  the  inner  surface  of  the  chetl  e 
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called  the  pleura  costalis  (parietal  layer  of  pleura).  The  interspace  or  cavity 
between  these  two  layers  is  called  the  cavity  of  the  pleura.  Each  pleura  is 
therefore  a  shut  sac,  one  occupying  the  right,  the  other  the  left  half  of  the  thorax ; 
and  they  are  perfectly  separate,  not  communicating  with  each  other.  The  two 
pleursB  do  not  meet  in  the  middle  line  of  the  chest,  excepting  at  one  point  in 
front;  an  interspace  being  left  between  them,  which  contains  all  the  viscera  of 
the  thorax,  excepting  the  lungs:  this  is  the  mediastinum, 

Mejlections  of  the  Pleura  {^g,  337)»  Commencing  at  the  sternum,  the  pleura 
passes  outwards,  covers  the  costal  cartilages,  the  inner  surface  of  the  ribs  and 
Intercostal  muscles,  and  at  the  back  of  the  thorax  passes  over  the  thoracic 
ganglia  and  their  branches,  and  is  reflected  upon  the  sides  of  the  bodies  of  the 
vertebras,  where  it  is  separated  by  a  narrow  interspace  from  the  opposite  pleura, 
the  posterior  mediastinum. 

From  the  vertebral  column,  the  pleura  passes  to  the  side  of  the  pericardium, 
which  it  covers  to  a  slight  extent;  it  then  covers  the  back  part  of  the  root  of  the 
lung,  from  the  lower  border  of  which  a  triangular  fold  descends  vertically  bjr  the 
side  of  the  posterior  mediastinum  to  the  Diaphragm.  This  fold  is  the  broad 
ligament  of  the  lung,  the  ligamentum  latum  pulmonis^  and  serves  to  retain  the 
lower  part  of  the  organ  in  position.  From  the  rooty  the  pleura  may  be  traced 
over  the  convex  surface  of  the  lung,  the  summit  and  base,  and  also  over  the  sides 
of  the  fissures  between  the  lobes.  It  covers  its  anterior  surface,  and  front  part 
of  its  root,  and  is  reflected  upon  the  side  of  the  pericardium  to  the  inner  suriace 
of  the  sternum. 

BeloWy  it  covers  the  upper  surface  of  the  Diaphragm.  Above,  its  apex  pro- 
jects, in  the  form  of  a  cul-de-sacy  through  the  superior  opening  of  the  thorax 
into  the  neck,  extending  about  an  inch  above  the  margin  of  the  first  rib,  and 
receives  the  summit  of  the  corresponding  lung:  this  sac  is  strengthened,  according 
to  Dr.  Sibson,  by  a  dome-like  expansion  of  fascia,  derived  from  the  lower  part 
of  the  Scaleni  muscles. 

A  little  above  the  middle  of  the  sternum,  the  contiguous  surfaces  of  the  two 
pleurse  are  in  contact  for  a  slight  extent;  but  above  and  below  this  point,  the 
interval  left  between  them  by  their  non -approximation  foi*ms  the  anterior  medias- 
tinum. 

The  inner  surface  of  the  pleura  is  smooth,  polished,  and  moistened  by  a  serous 
fluid;  its  outer  surface  is  intimately  adherent  to  the  surface  of  the  lung,  and  to 
the  pulmonary  vessels  as  they  emerge  from  the  pericardium;  it  is  also  adherent  to 
the  upper  surface  of  the  Diaphragm;  throughout  the  rest  of  its  extent  it  is  some- 
what thicker,  and  may  be  separated  from  the  adjacent  parts  with  extreme  facility. 
The  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  the  neck  than  the 
left. 

The  arteries  of  the  pleura  are  derived  from  the  intercostal,  the  internal  mam- 
mary, the  phrenic,  inferior  thyroid,  thymic,  pericardiac,  and  bronchial. 
The  veins  correspond  to  the  arteries. 
The  lymphatics  are  very  numerous. 

The  nerves  are  derived  from  the  phrenic  and  sympathetic  (Luschka).  Kolliker 
states  that  some  accompany  the  ramifications  of  the  bronchial  arteries  in  the 
pleura  pulmonalis. 

Mediastinum. 

The  mediastinum  is  the  space  left  in  the  median  line  of  the  chest  by  the  non- 
approximation  of  the  two  pleurae.  It  extends  from  the  sternum  in  front  to  the 
Bpine  behind,  and  contains  all  the  viscera  in  the  thorax,  excepting  the  lungs. 
The  mediastinum  may  be  subdivided,  for  convenience  of  description,  into  the 
anterior,  middle,  and  posterior. 

The  Anterior  Mediastinum  is  boiMi||UI|^^^^^Bk|lHWNnf  on  each  side  by 
the  pleura,  and  behind  by  the  paMH|^^^^^^^^^^^^HH|U|tttion  of  the 
heart  towards  the  left  side,  this  midl^^^^^^^^^^^^^^^^HHlrt  directed 
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obliquely  from  above  downwards,  and  to  the  left  of  the  median  line;  it  ia  braad 
below,  narrow  above,  very  narrow  opposite  the  second  piece  of  the  etemum,  tfar 
contiguouH  Burfacea  of  the  two  pleune  being  occasionally  united  over  a  Email 
apace.  The  anterior  mediastinum  contains  the  origins  of  the  Stemo-byoid  ud 
Stemo- thyroid  muscles,  the  Triangularis  stemi,  the  internal  mammary  veeaeU  of 
the  left  side,  the  remans  of  the  thymus  gland,  and  a  quantity  of  loose  artoW 
tissue,  contaiuing  some  lymphatic  vessels  ascending  from  the  convex  surface  M' 
tliB  liver. 

The  Middle  Medtattinum  is  the  broadest  part  of  the  interpleural  space.  Ii 
contains  the  heart  enclosed  in  the  pericardium,  the  ascending  aorta,  the  superior 
vena  cava,  the  bifurcattoa  of  the  trachea,  the  pulmonary  arteries  and  veins,  aoil 
the  phrenic  nerves. 

The  Patterior  Mediastinum  is  an  irrogular  triangular  space,  running  parallel 
with  the  vertebral  column;  it  is  bounded  in  front  by  the  pericardium  and  rooi«of 
the  lungs,  behind  by  the  vertebral  column,  and  on  either  side  by  the  pleura,  li 
contains  the  descending  aorta,  the  greater  and  lesser  azygos  veins  and  enperior 
intercostal  vein,  the  pneumogastric  and  splanchnic  nerves,  the  oesofdiagm^ 
thoracic  duct,  and  some  lymphatic  glands. 

The  Lungs. 
The  lungs  are  the  essential  organs  of  respiration;  they  are  two  to  numbrr, 

3j8.^Front  View  of  the  Heart  and  Lungs. 


placed  one  in  each  of  the  lateral  cavities  of  the  cliest,  separated  from  each  olh" 
by  the  heart  and  other  contents  of  the  mediastinum.     Each  lung  is  conical  in 
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shape,  and  presents  for  examination   an  apex,  a  base,   two   borders,  and    two 
surfaces. 

The  apex  forms  a  tapering  cone,  which  extends  into  the  root  of  the  neck, 
about  an  inch  to  an  inch  and  a  half  above  the  level  of  the  first  rib. 

The  base  is  broad,  concave,  and  rests  upon  the  convex  surface  of  the  Dia- 
phragm; its  circumference  is  thin,  and  fits  into  the  space  between  the  lower  ribs 
and  the  costal  attachment  of  the  Diaphragm,  extending  lower  down  externally 
and  behind  than  in  front. 

The  external  or  thoracic  surface  is  smooth,  convex,  of  considerable  extent, 
and  corresponds  to  the  form  of  the  cavity  of  the  chest,  being  deeper  behind  than 
in  front. 

The  inner  surface  is  concave.  It  presents,  in  front,  a  depression  corresponding 
to  the  convex  surface  of  the  pericardium,  and  behind,  a  deep  fissure  (the  hilum 
pulmonis),  which  gives  attachment  to  the  root  of  the  lung. 

The  posterior  border  is  rounded  and  broad,  and  is  received  in  the  deep  con- 
cavity on  either  side  of  the  spinal  column.  It  is  much  longer  than  the  anterior 
border,  and  projects  below  between  the  ribs  and  Diaphragm. 

The  anterior  border  is  thin  and  sharp,  and  overlaps  the  front  of  the  pericardium. 
The  anterior  border  of  the  right  lung  corresponds  to  the  median  line  of  the 
sternum,  and  is  in  contact  with  its  fellow,  the  pleursB  being  interposed,  as  low  as 
the  fourth  costal  cartilage;  below  this,  the  contiguous  borders  are  separated  by  a 
V-shaped  interval,  formed  at  the  expense  of  the  left  lung,  and  corresponding  to 
which  the  pericardium  is  exposed. 

Each  lung  is  divided  into  two  lobes,  an  upper  and  lower,  by  a  long  and  deep 
fissure,  which  extends  from  the  upper  part  of  the  posterior  border  of  the  organ, 
about  three  inches  from  its  apex,  downwards  and  forwards  to  the  lower  part  of 
its  anterior  border.  This  fissure  penetrates  nearly  to  the  root.  In  the  right  lung 
the  upper  lobe  is  partially  divided  by  a  second  and  shorter  fissure,  which  extends 
forwards  and  upwards  from  the  middle  of  the  preceding  to  the  anterior  margin  of 
the  organ,  marking  ofi^  a  small  triangular  portion,  the  middle  lobe.  The  left  lung 
presents  a  deep  V-shaped  notch  at  the  lower  part  of  its  anterior  border,  into  which 
the  apex  of  the  heart  is  received. 

The  right  lung  is  the  largest;  it  is  broader  than  the  left,  owing  to  the  inclina- 
tion of  the  heart  to  the  left  side;  it  is  also  shorter  by  an  inch,  in  consequence  of 
the  Diaphragm  rising  higher  on  the  right  side  to  accommodate  the  liver.  The 
right  lung  has  also  three  lobes. 

The  left  lung  is  smaller,  narrower,  and  longer  than  the  right,  and  has  only 
two  lobes. 

A  little  above  the  middle  of  the  inner  surface  of  each  lung,  and  nearer  its  pos- 
terior than  its  anterior  border,  is  its  root,  by  which  the  lung  is  connected  to  the 
heart  and  the  trachea.  It  is  formed  by  the  bronchial  tube,  the  pulmonary  artery, 
the  pulmonary  veins,  the  bronchial  arteries  and  veins,  the  pulmonary  plexus  of 
nerves,  lymphatics,  bronchial  glands,  and  areolar  tissue,  all  of  which  are  enclosed 
by  a  reflection  of  the  pleura.  The  root  of  the  right  lung  lies  behind  the  superior 
cava  and  upper  part  of  the  right  auricle,  and  below  the  vena  azygos:  That  of  the 
left  lung  passes  beneath  the  arch  of  the  aorta,  and  in  front  of  the  descending  aorta; 
the  phrenic  nerve  and  the  anterior  pulmonary  plexus  lie  in  front  of  each,  and 
the  pneumogastric  and  posterior  pulmonary  plexus  behind  each. 

The  structures  composing  the  root  of  each  lung  are  arranged  in  a  similar 
manner  from  before  backwards  on  both  sides,  viz.:  the  pulmonary  veins  most 
anterior;  the  pulmonary  artery  in  the  middle;  and  the  bronchus,  together  with 
the  bronchial  vessels,  behind.  From  above  downwards,  on  the  two  sides,  their 
arrangement  differs,  thus: 

On  the  right  side,  their  position  is,  bronchus,  pulmonary  artery,  pulmonary 
veins;  but  on  the  left  side,  their  position  is,  pulmonary  artery,  bronchus,  pul- 
monary veins;  which  is  accounted  for  by  the  bronchus  being  placed  on  a  lower 
level  on  the  left  than  on  the  right  side. 
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The  weight  of  both  lungs  together  is  about  forty-two  ounces,  the  right  lung 
being  two  ounces  heavier  than  the  left,  but  much  variation  is  met  with  according 
to  the  amount  of  blood  or  serous  fluid  they  may  contain.  The  lungs  are  heavier 
in  the  male  than  in  the  female,  their  proportion  to  the  body  being,  in  the  former, 
as  I  to  37,  in  the  latter,  as  I  to  43.  The  specific  gravity  of  the  lung  tissue  varies 
from  345  to  746,  water  being  1000. 

The  colour  of  the  lungs  at  birth  is  of  a  pinkish  white;  in  adult  life,  mottled  in 
patches,  of  a  dark  slate  colour;  and,  as  age  advances,  this  mottling  assumes  a 
dark  black  colour.  The  colouring  matter  consists  of  granules  of  a  carbonaceous 
substance,  deposited  in  the  areolar  tissue  near  the  surface  of  the  organ.  It  in- 
creases in  quantity  as  age  advances,  and  is  more  abundant  in  males  than  in  females. 
The  posterior  border  of  the  lung  is  usually  darker  than  the  anterior.  The  surface 
of  the  lung  is  smooth,  shining,  and  marked  out  into  numerous  polyhedral  spaces, 
which  represent  the  lobules  of  the  organ,  and  the  area  of  each  of  these  spaces  is 
crossed  by  numerous  lighter  lines. 

The  substance  of  the  lung  is  of  a  light,  porous,  spongy  texture;  it  floats  in 
water,  and  crepitates  when  handled,  owing  to  the  presence  of  air  in  the  tissue; 
it  is  also  highly  elastic;  hence  the  collapsed  state  of  these  organs  when  they  are 
removed  from  the  closed  cavity  of  the  thorax. 

Structure,  The  lungs  are  composed  of  an  external  serous  coat,  a  subserous 
areolar  tissue,  containing  a  large  proportion  of  elastic  fibres,  and  the  pulmonary 
substance  or  parenchyma. 

The  serous  coat  is  derived  from  the  pleura;  it  is  thin,  transparent,  and  invests 
the  entire  organ  as  far  as  the  root. 

The  subserous  areolar  tissue  contains  a  large  proportion  of  elastic  fibres;  it 
invests  the  entire  surface  of  the  lung,  and  extends  inwards  between  the  lobules. 

The  parenchyma  is  composed  of  lobules,  which,  although  closely  connected 
together  by  an  interlobular  areolar  tissue,  are  quite  distinct  from  one  another, 
being  easily  separable  in  the  foetus.  The  lobules  vary  in  size;  those  on  the  sur- 
face are  large,  of  a  pyramidal  form,  the  base  turned  towards  the  surface;  those  in 
the  interior  are  smaller,  and  of  various  forms.  Each  lobule  is  composed  of  one 
of  the  ramifications  of  the  bronchial  tube  and  its  terminal  air-cells,  of  the  ramifi- 
cations of  the  pulmonary  and  bronchial  vessels,  lymphatics,  and  nerves:  all  of  these 
structures  being  connected  together  by  areolar  fibrous  tissue. 

The  bronchus  upon  entering  the  substance  of  the  lung,  divides  and  subdivides 
dichotomously  throughout  the  entire  organ.  Sometimes  three  branches  arise 
together,  and  occasionally  small  lateral  branches  are  given  ofi^  from  the  sides  of  a 
main  trunk.  Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a  pulmonary 
lobule  (lobular  bronchial  tube),  and  again  subdividing,  ultimately  terminates  in 
the  intercellular  passages  and  air-cells  of  which  the  lobule  is  composed.  Within  the 
lungs  the  bronchial  tubes  are  circular,  not  flattened,  and  their  constituent  elements 
present  the  following  peculiarities  of  structure. 

The  Cartilages  are  not  imperfect  rings,  but  consist  of  laminated  plates,  of 
varied  form  and  size,  scattered  irregularly  along  the  sides  of  the  tube,  being  most 
distinct  at  the  points  of  division  of  the  bronchi.  They  may  be  ti*aced  into  tubes 
the  diameter  of  which  is  only  one-fourth  of  a  line.  Beyond  this  point,  the  tubes 
are  wholly  membranous.  The  fibrous  coat,  and  longitudinal  elastic  fibres,  are 
continued  into  the  smallest  ramifications  of  the  bronchi.  The  muscular  coat  if 
disposed  in  the  form  of  a  continuous  layer  of  annular  fibres,  which  may  be  traced 
upon  the  smallest  bronchial  tubes:  they  consist  of  the  unstriped  variety  of  mus- 
cular fibre.  The  mucous  membrane  lines  the  bronchi  and  its  ramifications 
throughout,  and  is  covered  with  columnar  ciliated  epithelium. 

According  to  the  observations  of  Mr.  Rainey,*  the  lobular  bronchial  tubes,  on 
entering  the  substance  of  the  lobules,  divide  and  subdivide  from  four  to  nine  times, 
according  to  the  size  of  the  lobule,  continuing  to  diminish  in  size  until  they  attain 

*  Medico-Chirugical  Transactions,  vol.  xxTiH.  1845. 
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B  diRmeter  of  j'oth  to  3*jth  of  an  inch.  They  then  become  changed  in  etructure, 
losing  their  cylindrical  form,  and  are  continued  onwards  as  irregular  passages 
(intercellular  paBsagee),  through  the  aubstance  of  the  lobule,  their  sides  and 
extremities  being  closely  covered  by  numerous  saccular  dilatationa,  the  air-cells. 
This  arrangement  resembles  most  closely  the  nalied  eye  appearances  observed 
in  the  reticulated  structure  of  the  lung  of  the  tortoise,  and  other  reptilia. 

The  air-celli  are  small,  polyhedral,  alveolar  recesses,  separated  from  each  other 
by  thin  septa,  and  conununicating  freely  with  the  intercellular  passages.  They 
are  well  seen  on  the  surface  of  the  lung,  and  vary  from  j^th  to  -^th  of  an  inch 
in  diameter;  being  largest  on  the  surface,  at  the  thin  borders,  and  at  the  apex; 
and  smallest  in  the  interior. 

At  the  termination  of  the  bronchial  tubes,  in  the  intercellular  passages,  their 
constituent  elements  become  changed:  their  walls  are  formed  by  an  interlacing  of 
the  loifgitudinal  elastic  bundles  with  fibrous  tissue;  the  muscular  fibres  disappear, 
and  the  mucous  membrane  becomes  thin  and  delicate,  and  lined  with  a  layer  of 
squamous  epithelium.  This  membrane  lines  the  air-cells,  and  forms  by  its  redu- 
plications the  septa  intervening  between  them. 

The  Pulmonary  Artery,  conveys  tlie  dark,  impure  venous  blood  to  the  lungs: 
it  divides  into  branches  which  accompany  the  bronchial  tul>es  and  terminate 
in  a  dense  capillary  network  upon  the  walls  of  the  intercellular  passages  and  air< 
cells.  From  this  network,  the  radicles  of  the  pulmonary  veins  arise,  coalescing 
into  large  branches,  they  accompany  the  arteries,  and  return  the  blood,  purified 
by  its  passage  through  the  capillaries,  to  the  left  auricle  of  the  heart.  In  the 
lung,  the  branches  of  the  pulmonary  artory  are  usually  above  and  in  front  of  a 
bronchial  tube,  the  vein  below. 

The  Pulmonary  Capillaries  form  plexuses  which  He  immediately  beneath  the 
mucous  membrane,  on  the  walls  and  septa  of  the  air-cells,  and  upon  the  walls  of 
the  intercellular  passages.  In  the  septa  between  tlie  cells,  the  capillary  network 
forms  a  single  layer.  The  capillaries  are  very  minute,  the  meshes  being  only 
slightly  wider  thiui  the  vessels:  their  walls  are  also  exceedingly  thin. 

The  Bronchial  Arteries  supply  blood  for  the  nutrition  of  the  lung:  they  are 
derived  from  the  thoracic  aorta,  and,  accompany  the  bronchial  tubes,  are 
distributed  to  the  branchial  glands,  and  upon  the  walls  of  the  larger  bronchial 
tubes  and  pulmonary  vessels,  and  terminate  in  the  deep  branchial  veins.  Others 
are  distributed  in  the  interlobular  areolar  tissue,  and  terminate  partly  in  the 
deep,  partly  in  the  superficial,  bronchial  veins.  Lastly,  some  ramify  upon  the 
walls  of  the  smallest  bronchial  tu1>e8,  and  terminate  in  the  pulmonary  veins. 

The  Superficial  and  Deep  Bronchial  Veins  unite  at  the  root  of  the  lung,  and 
terminato  on  the  right  side  in  the  vena  azygos;  on  the  left  side,  in  the  superior 
intercostal  vein. 

The  Lymphatici  consist  of  a  superflcial  and  deep  set:  they  terminate  at  the 
root  of  the  lung,  in  the  bronchial  glands. 

Nerve*.  The  lungs  are  supplied  from  the  anterior  and  posterior  pulmonary 
plexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pneumogastric. 
The  filaments  from  these  plexuses  accompany  the  bronchial  tubes  upon  which 
they  are  tost.  Small  ganglia  have  been  found  by  Remak  upon  the  smaller 
hnmches  of  these  nerves. 


The  thyroid  gland  bears 
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spleen,  under  the  head  of  du 
Its  function  is  unknown,  bu 
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function  of  respiration.  It 
consists  of  two  lateral  lobe: 
together  by  a  narrow  transv 
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Its  anterior  surface  is  convex,  and  covered  bj  the  Stemo-bjoid,  Stono-th  jroid, 
and  Omo-bjoid  muscles. 

Its  lateral  surfaces,  also  convex,  lie  in  contact  witb  tbe  sbeatb  of  tbe  common 
carotid  artery. 

Its  posterior  surface  is  concave,  and  embraces  the  trachea  and  larynx.  The 
posterior  borders  of  the  gland  extend  as  far  back  as  the  lower  part  of  the  pharynx. 

This  gland  is  of  a  brownish  red  colour.  Its  weight  varies  from  one  to  two 
ounces.  It  is  larger  in  females  than  in  males,  and  becomes  slightly  incremsed  in 
size  during  menstruation.  It  occasionally  becomes  enormously  hypertrophied, 
constituting  the  disease  called  bronchocele,  or  goitre.  Each  lobe  is  somewhat 
conical  in  shape,  about  two  inches  in  length,  and  three-quarters  of  an  inch  in 
breadth,  the  right  lobe  being  rather  the  larger  of  the  two. 

The  isthmus  connects  the  lower  third  of  the  two  lateral  lobes:  it  measures 
about  half  an  inch  in  breadth,  and  the  same  in  depth,  and  usually  covers  the 
second  and  third  rings  of  the  trachea.  Its  situation  presents,  however,  many 
variations,  a  point  of  some  importance  in  the  operation  of  tracheotomy.  Some- 
times the  isthmus  is  altogether  wanting. 

A  third  lobe,  of  conical  shape,  called  the  pt/ramid,  occasionally  arises  from  the 
left  side  of  the  upper  part  of  the  isthmus,  or  frx»m  the  left  lobe,  and  ascends  as 
high  as  the  hyoid  bone.  It  is  occasionally  quite  detached,  or  divided  into  two 
parts,  or  altogether  wanting. 

A  few  muscular  bands  are  occasionally  found  attached,  above,  to  the  body  of 
the  hyoid  bone,  and  connected,  below,  with  the  isthmus  of  the  gland,  or  its 
pyramidal  process,  and  named  by  Soemmering,  the  Levator  glandula:  thyroicUe. 

Structure.  The  thyroid  consists  of  numerous  minute  closed  vesicles,  com- 
posed of  a  homogeneous  membrane,  enclosed  in  a  dense  capillary  plexus,  and 
connected  together  into  imperfect  lobules  by  areolar  tissue.  These  vesicles  are 
spherical  or  oblong,  perfectly  distinct,  and  contain  a  yellowish  fluid,  in  which 
are  found  floating  numerous  '  dotted  corpuscles '  and  cells.  The  fluid  coa- 
gulates by  heat  or  alcohol,  but  preserves  its  transparency.  In  the  foDtus, 
and  in  young  subjects,  the  corpuscules  lie  in  a  single  layer,  in  contact  with 
the  inner  surface  of  these  cavities,  and  become  detached  during  the  process  of 
growth. 

The  Arteries  supplying  the  thyroid,  are  the  superior  and  inferior  thyroid,  and 
sometimes  an  additional  branch  from  the  arteria  innominata,  which  ascends  from 
this  vessel  upon  the  front  of  the  trachea.  The  arteries  are  remarkable  for  their 
large  size  and  frequent  anastomoses. 

The  Veins  form  a  plexus  on  the  surface  of  the  gland,  and  on  the  front  of  the 
trachea,  from  which  arise  the  superior,  middle,  and  inferior  thyroid  veins;  the 
two  former  terminating  in  the  internal  jugular,  the  latter  in  the  vena  inno- 
minata. 

The  Lymphatics  are  numerous,  of  large  size,  and  terminate  in  the  thoracic  and 
right  lymphatic  ducts. 

The  Nerves  are  derived  from  the  pneumogastric,  and  from  the  middle  and 
inferior  cervical  ganglia  of  the  sympathetic. 

Chemical  Composition.  The  thyroid  gland  consists  of  albumen,  traces  ol 
gelatine,  stearine,  oleine,  extractive  matter,  alkaline,  and  earthy  salts,  and  water. 
The  salts  are  chloride  of  sodium,  alkaline  sulphate,  phosphate  of  potash,  lime, 
magnesia,  and  a  trace  of  oxide  of  iron. 

TuTMUs  Gland. 

The  thymus  gland  presents  much  resemblance  in  structure  to  other  glandular 
organs,  and  is  classified  under  the  head  of  the  ductless  glands,  from  its  possessing 
no  excretory  duct. 

The  thymus  gland  is  a  temporary  organ,  attaining  its  full  size  at  the  end  of  the 
second  year,  when  it  ceases  to  grow,  and  gradually  dwindles,  until,  at  puberty,  it 
has  almost  disappeared.     If  examined  when  its  growth  is  most  active,  it  will  be 


THYROID  AND  THYMUS.  659 

found  to  consist  of  two  lateral  lobes,  placed  in  close  contact  along  the  middle  line, 
situated  partly  in  the  anterior  mediastinum,  partly  in  the  neck,  and  extending 
from  the  fourth  costal  cartilage  upwards,  as  high  as  the  lower  border  of  the 
thyroid  gland.  It  is  covered  by  the  sternum,  and  by  the  origins  of  the  Stemo-hyoid 
and  Sterno-thyroid  muscles.  In  the  mediastinum,  it  rests  upon  the  pericardium, 
being  separated  from  the  arch  of  the  aorta  and  great  vessels,  by  the  thoracic 
fascia.  In  the  neck,  it  lies  on  the  front  and  sides  of  the  trachea,  behind  the  Sterno- 
hyoid and  Sterno-thyroid  muscles.  The  two  lobes  generally  differ  in  size:  they 
are  occasionally  united,  so  as  to  form  a  single  mass;  and  sometimes  separated  by 
an  intermediate  lobe.  The  thymus  is  of  a  pinkish-grey  colour,  soft,  and  lobu- 
lated  on  its  surfaces.  It  is  about  two  inches  in  length,  one  and  half  in  width, 
below,  and  about  three  or  four  lines  in  thickness.  At  birth,  it  weighs  about  half 
an  ounce. 

Structure.  Each  lateral  lobe  is  composed  of  numerous  lobules,  held  together  by 
dielicate  areolar  tissue;  the  entire  gland  being  enclosed  in  an  investing  capsule  of 
a  similar,  but  denser  structure.  The  primary  lobules  vary  in  size  from  a  pin's 
head  to  a  small  pea.  Each  lobule  contains  in  its  interior  a  small  cavity,  which 
is  surrounded  with  smaller  or  secondary  lobules,  which  are  also  hollow  within. 
The  cavities  of  the  secondary  and  primary  lobules  communicate;  those  of  the 
latter  opening  into  the  great  central  cavity,  or  reservoir  of  the  tht/mus,  which 
extends  through  the  entire  length  of  each  lateral  half  of  the  gland.  The  central 
cavity  is  lined  by  a  vascular  membrane,  which  is  prolonged  into  all  the  subordi- 
nate cavities,  and  contains  a  milk-white  fluid  resembling  chyle. 

If  the  investing  capsule  and  vessels,  as  well  as  the  areolar  tissue  connecting 
the  lobules,  are  removed  from  the  surface  of  either  lateral  lobe,  it  will  be  seen 
that  the  central  cavity  is  folded  upon  itself,  and  admits  of  being  drawn  out  into  a 
lengthened  tubular  cord,  around  which  the  primary  lobules  are  attached  in  a 
spiral  manner,  like  knots  upon  a  rope.  Such  is  the  condition  of  the  organ  at  an 
early  period  of  its  development;  for  Mr.  Simon  has  shown,  that  the  primitive 
form  of  the  thymus  is  a  linear  tube,  from  which,  as  its  development  proceeds, 
lateral  diverticula  lead  outwards,  the  tube  ultimately  becoming  obscure,  from 
its  surface  being  covered  with  numerous  lobules. 

According  to  Oesterlen  and  Mr.  Simon,  the  cavities  in  the  secondary  lobules 
are  surrounded  by  rounded  saccular  dilatations  or  vesicles,  which  open  into  it. 
These  vesicles  are  formed  of  a  homogeneous  membrane,  enclosed  in  a  dense 
capillwy  plexus. 

The  whitish  fluid  contained  in  the  vesicles  and  central  cavity  of  the  thymus, 
contains  numerous  dotted  corpuscles,  similar  to  those  found  in  the  chyle.  The 
corpuscles  are  flattened  circular  discs,  measuring  about  -n>Vff  ^^  ^^  ^^^  ^"  ^^*" 
meter. 

Chemical  Composition.  The  solid  animal  constituents  of  the  thymus  are  albu- 
men and  flbrine  in  large  quantities,  gelatine,  and  other  animal  matters.  The  salts 
are  alkaline  and  earthy  phosphates,  with  chloride  of  potassium.  It  contains  about 
80  per  cent  of  water. 

The  arteries  supplying  the  thymus  are  derived  from  the  internal  mammary, 
and  from  the  superior  and  inferior  thyroid. 

The  veins  terminate  in  the  left  vena  innominata,  and  in  the  thyroid  veins. 

The  lymphatics  are  of  large  size,  arise  in  the  substance  of  the  gland,  and  are 
said  to  terminate  in  the  internal  jugular  vein.  Sir  A.  Cooper  considered  that 
these  vessels  carried  into  the  blood  the  secretion  formed  in  the  substance  of  the 
thymus. 

The  nerves  are  exceedingly  minute;  they  are  derived  from  the  pneumogastric 
and  sympathetic.  Branches  from  the  descendens  noni  and  phrenic  reach  the 
investing  capsule,  but  do  not  penetrate  into  the  substance  of  the  gland. 
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Tax   KiDNETS. 

THE  Kidneys  are  two  glsndutar  organs,  intended  for  the  secretion  of  the  nrine. 
They  are  situated  at  the  back  part  of  tho  abdominal  cavity,  behind  the 
peritoneum,  one  in  each  lumbar  region,  extending  from  the  eleventh  rib  to  near 
th«  crest  of  the  ilium;  the  right  one  being  lower  than  the  left,  from  its  vicinity 
to  the  liver.  They  are  usually  surrounded  by  a  considerable  quantity  of  iat,  sad 
are  retained  in  their  position  by  the  vessels  which  pass  to  aod  from  them. 

Relationt.  The  anterior  turfact  of  the  kidney  is  convex,  partially  covered  by 
the  peritoneum  above,  and  is  in  relation,  on  the  right  side,  with  the  Iitct, 
descending  portion  of  the  duodenum,  and  ascending  colon;  and  on  the  left  side 
with  the  great  end  of  the  stomach,  the  lower  end  of  the  spleen,  and  descending 
colon. 

The  potUrior  surface  is  flattened,  and  rests  upon  the  corresponding  cms  of  the 
Diaphragm,  in  front  of  the  eleventh  and  twelfth  ribs,  on  the  anterior  lamella  of 
the  aponeurosis  of  the  transversalis  which  separatee  it  from  the  Quadr&tua 
lumborum  muscle,  and  on  the  Psoas  magnus. 

The  tuperior  extremity,  directed  inwards,  is  thick  and  rounded,  and  embraced 
by  the  supra-renal  capsule.  It  corresponds,  on  the  left  side,  to  the  upper  border 
of  the  eleventh  rib,  and  on  the  right  side  to  the  lower  border. 

Tho  inferior  extremity,  email  and  flattened,  extends  nearly  as  low  as  the  crest 
of  the  ilium. 

The  external  border  is  convex,  aod  directed  outwards  towards  the  parietes  of 
the  abdomen. 

The  internal  border  is  concave,  directed  downwards  and  forwards,  and  presents 
a  deep  notch,  the  hilui  of  the  kidney,  more  marked  behind  than  in  front.  At  the 
hilus,  the  vessels,  excretory  duct,  and  nerves  pass  into  or  from  the  oi^an;  the 
branches  of  the  renal  vein  lying  in  front,  the  artery  and  its  branches  next,  the 
excretory  duct  or  ureter  being  behind  and  below.     The  hilus  leads  into  a  hollow 
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ness,  and  sends  namerous  prolongations  inwards,  towards  the  sinus  between  the 
pyramids  of  the  medullary  substance. 

The  medullary  mbslance  consieta  of  pale,  reddish-coloured,  conical  masses,  the 
pyramids  of  Malpighi ;  they  vary  in  num- 
ber from  eight  to  eighteen;  their  bases  are 

directed  towards  the  cortical  substance;  J19.-Vertical  Section  of  Kidney, 
whilst  their  apices,  which  are  free,  converge 
towards  the  sinus,  and  are  named  the  pa- 
pilla (maramills)  of  the  kidney.  The  kidney 
is  thus  seen  to  coneiiit  of  a  number  of  coni- 
cal-shaped masses,  surrounded  by  an  in- 
vestment of  the  cortical  substance :  these 
represent  the  separate  lobules  of  which  the 
human  kidney  in  the  foetas  consists,  a  con- 
dition observed  permanently  in  the  kid- 
neys of  many  of  the  lower  animals.  As 
the  human  kidney  becomes  developed,  the 
adjacent  lobules  coalesce,  so  as  to  form  a 
single  gland,  the  surface  of  which,  even  in 
the  adult,  occasionally  presents  faint  traces 
of  a  lobular  subdivision. 

The  medullary  portion  is  denser  in  strnc- 
ture  than  the  cortical,  and  presents  a  striated 
appearance,  from  being  composed  of  a  num* 
ber  of  minute  diverging  tubes  {lubult  uri- 
niferi).  The  tubuli  uriniferi  commence  at 
the  apices  of  the  cones  by  small  orifices, 
which  vary  from  -5^  to  ^oo  °^  *"  ""^^  > 
as  they  pass  up  in  the  medullary  sub- 
stance, towards  the  periphery,  they  pursue 
a  diverging  course,  dividing  and  subdividing 
at  very  acute  angles,  until  they  reach  the 

cortical  substance,  when  they  become  convoluted,  anastomose  freely  with 
each  other,  and  retain  the  same  diamet«r.  The  number  of  orilices  on  the 
entire  surface  of  a  single  papilla  is,  according  to  Iluschke,  about  a  thousand; 
from  four  to  five  hundred  large,  and  as  many  smaller  ones.  The  tubuli 
uriniferi  are  formed  of  a  transparent  homogeneous  basement  membrane,  lined 
by  spheroidal  epithelium,  which  occupies  about  two-thirds  of  the  diameter 
of  the  tube.  The  tubes  are  separated  from 
one   another,   in    the   medullary  cones,  by 

capiUary  vessels,  which  form  oblong  meshes      34«.-Mmute  Structure  of  Kidney, 
parallel  with  the  tubuli,  and  by  an  interme- 
diate parenchymatous   substance  composed 
of  cells. 

The  cortical  tubttanee  is  soft,  reddish, 
granular,  easily  lacerated,  and  contains  nu- 
merous small,  red,  globular  bodies  dissemi- 
nated through  it  in  every  part,  excepting 
towards  the  free  surface.  These  are  the 
Malpighian  bodies.  The  cortical  portion, 
like  the  tubular,  is  composed  of  the  tubuli 
uriniferi,  blood-vessels,  lymphatics,  and 
nerves,  together  with  an  intermediate  pa- 
renchymatous substance. 

As  soon  as  the  tubuli  uriniferi  enter  the 
cortical  substance  (fig.  340),  they  become 
convoluted,  and  anastomose  freely  with  each  other;  they  are  sometimes  called  the 
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tubes  of  Ferrein.  At  the  bases  of  the  pyramids,  the  straight  tubes  are 
as  being  collected  into  small  conical  fasciculi,  the  tortuous  tubuli  correepondin^  to 
which  are  prolonged  upwards  into  the  cortical  portion  of  the  kidney  as  far  as  the 
surface,  forming  a  number  of  small  conical  masses,  which  are  named  the  pyramids 
of  Ferrein,  several  of  which  correspond  to  each  medullary  confe  and  its  corre- 
sponding portion  of  cortical  substance.  According  to  Mr.  Bowman,  the  tabull 
uriniferi  commence  in  the  cortical  substance  as  small,  dilated,  membranous  cap- 
sules, the  capsules  of  the  Malpighian  bodies;  they  also  form  loops,  either  bj^  the 
junction  of  adjacent  tubes,  or,  according  to  Toynbee,  by  the  union  of  two  branched 
proceeding  from  the  same  tube;  they  have  aJso  been  seen  to  arise  by  free  cloeed 
extremities. 

The  Malpighian  bodies  are  found  only  in  the  cortical  substance  of  the  kidney. 
They  are  small  rounded  bodies,  of  a  deep  red  colour,  and  of  the  average  diameter 
of  the  yJ-q  ^^  *°  inch.  Each  body  is  composed  of  a  vascular  tuft  enclosed  in  a 
thin  membranous  capsule,  the  dilated  conmiencement  of  a  uriniferous  tubole. 
The  vascular  tuft  consists  of  the  ramifications  of  a  minute  artery,  the  affereml 
vessel,  which,  after  piercing  the  capsule,  divides,  in  a  radiated  manner,  into 
several  branches,  which  ultimately  terminate  in  a  finer  set  of  capillary  Tes^s. 
From  these  a  small  vein,  the  efferent  vessel,  proceeds;  this  pierces  the  capsule 
near  the  artery,  and  forms  a  close  venous  plexus,  with  the  efferent  vessels  fron 
other  Malpighian  bodies,  around  the  adjacent  tubuli. 

The  capsular  dilatation  of  the  Malpighian  body  is  not  always  placed  at  the 
commencement  of  the  tube;  it  may  occupy  one  side  (Gerlach):  hence  their  sub- 
division into  lateral  or  terminal.  The  membrane  composing  it  is  thicker  thaa 
that  of  the  tubule;  the  epithelium  lining  its  inner  surface  is  thin,  and  in  the 
frog  provided  with  cilice  at  the  neck  of  the  dilated  portion;  but  in  the  human 
subject,  ciliae  have  not  been  detected.  According  to  Mr.  Bowman,  the  surface  of 
the  vascular  tuft  lies  free  and  uncovered  in  the  interior  of  its  capsule;  but  accord- 
ing to  Gerlach,  it  is  covered  with  a  thick  layer  of  nucleated  cells,  similar  to  those 
lining  the  inner  surface  of  the  capsule. 

Ducts.  The  ureter,  as  it  approaches  the  hilus,  becomes  dilated  into  a  funnel- 
shaped  membranous  sac,  the  pelvis.  It  then  enters  the  sinus,  and  subdivide 
usually  into  three  prolongations,  the  infundibula ;  one  placed  at  each  extremity, 
and  one  in  the  middle  of  the  organ:  these  subdivide  into  smaller  tubes,  the  caiycet, 
which  surround,  like  a  cup-like  pouch  or  calyx,  the  bases  of  one  or  more  of  the 
papillae.  The  ureter,  the  pelvis,  and  the  calyces  consist  of  three  coats,  fibrous, 
muscular,  and  mucous. 

The  external  or  fibro-elastic  coat  is  continuous,  around  the  bases  of  the  papilbe, 
with  the  tunica  propria  investing  the  surface  of  the  organ. 

The  muscular  coat  consists  of  a  double  layer  of  fibres  placed  between  the 
fibrous  and  mucous  coats. 

The  internal  or  mucous  coat  invests  the  papillas  of  the  kidney,  and  is  continued 
into  the  orifices  upon  their  surfaces. 

The  Renal  artery  is  large  in  proportion  to  the  size  of  the  organ  which  h 
supplies.  Each  vessel  divides  into  four  or  five  branches,  which  enter  the  hilus, 
and  are  invested  by  sheaths  derived  from  the  fibrous  capsule;  they  penetrate  the 
substance  of  the  organ  between  the  papillse,  and  enter  the  cortical  substance  in 
the  intervals  between  the  medullary  cones;  dividing  and  subdividing  in  their 
course  towards  the  bases  of  the  pyramids,  where  they  form  arches  by  their  anas- 
tomoses: from  these  arches  numerous  vessels  are  distributed  to  the  cortical 
substance,  some  of  which  enter  the  Malpighian  corpuscles;  whilst  others  form  a 
capillary  network  around  the  uriniferous  tubes. 

The  Veins  of  the  kidney  commence  upon  the  surface  of  the  organ,  where  they 
have  a  stellate  arrangement;  they  pass  inwards,  and  open  into  larger  veins,  which 
unite  into  arches  around  the  bases  of  the  medullary  cones.  After  receiving  the 
venous  plexus  from  the  tubular  portion,  they  accompany  the  branches  of  the 
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arteries  to  the  sinus  of  the  kidney,  where  they  finally  unite  to  form  a  single  vein, 
'which  terminates  in  the  inferior  vena  cava. 

The  lymphatics  of  the  kidney  consist  of  a  superficial  and  deep  set;  they  accom- 
pany the  blood-vessels,  and  terminate  in  the  lumbar  glands. 

The  nerves  are  derived  from  the  renal  plexus,  which  is  formed  by  filaments 
from  the  solar  plexus  and  lesser  splanchnic  nerve;  they  accompany  the  branches 
of  the  arteries.  From  the  renal  plexus,  some  filaments  pass  to  the  spermatic 
plexus  and  ureter. 

The  Ureters. 

The  Ureter  is  the  excretory  duct  of  the  kidney.  It  is  a  cylindrical  membra- 
nous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter  of  a 
goose-quill.  It  is  placed  at  the  back  part  of  the  abdomen,  behind  the  peritoneum ; 
and  extends  obliquely  downwards  and  inwards,  from  the  lower  part  of  the  pelvis 
of  the  kidney,  enters  the  cavity  of  the  pelvis,  and  then  passes  downwards,  for- 
wards, and  inwards,  to  the  base  of  the  bladder,  into  which  it  opens  by  a  constricted 
orifice,  after  passing  obliquely,  for  nearly  an  inch,  between  its  muscular  and 
mucous  coats. 

Relations.  In  its  course  from  above  downwards,  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely 
by  the  spermatic  vessels;  the  right  ureter  lying  close  to  the  outer  side  of  the 
inferior  vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  iliac  artery,  or 
the  external  iliac  vessels,  behind  the  ileum  on  the  right  side,  and  the  sigmoid 
flexure  of  the  colon  on  the  left.  In  the  pelvis,  it  enters  the  posterior  false  liga- 
ment of  the  bladder,  runs  below  the  obliterated  hypogastric  artery,  the  vas 
deferens,  in  the  male,  passing  between  it  and  the  bladder.  In  the  female,  the 
ureter  passes  along  the  sides  of  the  cervix  uteri  and  upper  part  of  the  vagina. 
At  the  base  of  the  bladder,  it  is  situated  about  two  inches  from  its  fellow; 
lying,  in  the  male,  about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at 
the  posterior  angle  of  the  trigone  vesicae. 

Structure,  The  ureter  is  composed  of  two  coats,  an  external  or  muscular,  and 
an  internal  mucous  coat. 

The  muscular  coat  consists  of  two  layers  of  longitudinal  fibres,  and  an  inter- 
mediate transverse  layer. 

The  mucous  coat  is  smooth,  and  presents  a  few  longitudinal  folds,  which 
become  efiaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of  the 
bladder  below;  whilst,  above,  it  is  prolonged  over  the  papillas  into  the  tubuli 
uriniferi.     The  epithelial  colls  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypo- 
gastric plexuses. 

Supra-Renal  Capsules. 

The  supra-renal  capsules  are  usually  classified,  together  with  the  spleen, 
thymus,  and  thyroid,  under  the  head  of  *  ductless  glands,'  as  they  have  no  excre- 
tory duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  colour, 
situated  at  the  back  part  of  the  abdomen,  behind  the  peritoneum,  immediately  in 
front  of  the  upper  end  of  either  kidney;  hence  their  name.  The  right  one  is 
somewhat  triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat;  the  left  is 
more  semilunar,  and  usually  larger  and  higher  than  the  right.  They  vary  in  size 
in  difierent  individuals,  being  sometimes  so  small  as  to  be  scarcely  detected;  at 
other  times  large.  They  measure  from  an  inch  and  a  quarter  to  nearly  two 
inches  in  length,  about  an  inch  and  a  quarter  in  breadth,  and  from  two  to  three 
lines  in  thickness.     In  weight,  they  vary  from  one  to  two  drachms. 
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Relations.  The  anterior  surface  of  the  right  supra-renal  capsule  Is  In  relation 
with  the  under  surface  of  the  liirer;  that  of  the  left  with  the  pancreas  and 
spleen.  The  posterior  surface  rests  upon  the  cms  of  the  Diaphragm,  opposite 
the  tenth  dorsal  vertebra.  Their  upper  thin  convex  border  is  directed  upwards 
and  inwards.  Their  lower  thick  concave  border  rests  upon  the  upper  end  of  the 
kidneys,  to  which  they  are  connected  by  the  common  investing  areolar  tissue. 
Their  inner  borders  are  in  relation  with  the  great  splanchnic  nerves  and  semi- 
lunar ganglia,  and  lie  in  contact  on  the  right  side  with  the  inferior  vena  cava, 
and  on  the  left  side  with  the  aorta.  The  surface  of  the  supra-renal  gland  is  sur- 
rounded by  areolar  tissue  containing  much  fat,  and  closely  invested  by  a  thin 
fibrous  coat,  which  is  difficult  to  remove,  on  account  of  the  numerous  fibrous  and 
vascular  processes  which  enter  the  organ  through  the  furrows  on  its  anterior  sur- 
face and  base. 

Structure,  On  making  a  perpendicular  section,  the  gland  is  seen  to  consist  of 
two  substances,  external  or  cortical,  and  internal  medullary. 

The  cortical  substance  forms  the  chief  part  of  the  organ ;  it  is  of  a  deep  yellow 
colour,  and  consists  of  narrow  colunmar  masses  placed  perpendicularly  to  the 
surface. 

The  medullary  substance  is  soft,  pulpy,  and  of  a  dark  brown  or  black  colour; 
hence  the  name,  atrahiliary  capsules,  given  to  these  organs.  In  its  centre  is 
often  seen  a  space  formed  by  the  breaking  down  of  its  component  parts. 

According  to  the  researches  of  Oesterlen  and  Mr.  Simon,  the  narrow  columnar 
masses  of  which  the  cortical  substance  is  composed  measure  about  y ^th  of  an 
inch  in  diameter,  and  consist  of  small  closed  piu*allel  tubes  of  limitary  membrane 
containing  dotted  nuclei,  together  with  much  granular  matter,  oil  globules,  and 
nucleated  cells.  According  to  Ecker,  the  apparent  tubular  canals  consist  of  rows 
of  closed  vesicles  placed  endwise,  so  as  to  resemble  tubes;  whilst  Kolliker  states, 
that  these  vesicles  are  merely  loculi  or  spaces  in  the  stroma  of  the  organ,  having 
no  limitary  membrane,  and,  from  being  situated  endwise,  present  the  appearance 
of  linear  tubes.  Nucleated  cells  exist  in  large  numbers  in  the  supra-renal 
glands  of  ruminants,  but  more  sparingly  in  man  and  other  animals,  but  the 
granular  matter  appears  to  form  their  chief  constituent;  their  size  varies,  and  they 
present  the  singular  peculiarity  of  undergoing  no  change  when  acted  upon  by 
most  chemical  reagents.  The  columnar  masses  are  surrounded  by  a  close  capil- 
lary network,  which  runs  parallel  with  them. 

The  medullary  substance  consists  of  nuclei  and  granular  matter,  uniformly 
scattered  throughout  a  plexus  of  minute  veins. 

The  arteries  supplying  the  supra-renal  glands  are  numerous  and  of  large 
size,  they  are  derived  from  the  aorta,  the  phrenic,  and  the  renal;  they  subdivide 
into  numerous  minute  branches  previous  to  entering  the  substance  of  the  gland. 

The  supra-renal  vein  returns  the  blood  from  the  medullary  venous  plexus,  and 
receives  several  branches  from  the  cortical  substance;  it  opens  on  the  right  side 
into  the  inferior  vena  cava,  on  the  left  side  into  the  left  renal  vein. 

The  lymphatics  terminate  in  the  lumbar  glands. 

The  nerves  are  exceedingly  numerous;  they  are  derived  from  the  solar  and 
renal  plexuses,  and,  according  to  Bergmann,  from  the  phrenic  and  pneomo- 
gastric  nerves.    They  have  numerous  small  ganglia  developed  upon  them. 

The  Pelvis. 

The  cavity  of  the  pelvis  is  that  part  of  the  general  abdominal  cavity  which  is 
below  the  level  of  the  linea  ileo-pectinea  and  the  promontory  of  the  sacrum. 

Boundaries.  It  is  bounded,  behind,  by  the  sacrum,  the  coccyx,  and  the  great 
sacro-sciatic  ligaments;  in  front  and  at  the  sides,  by  the  pubes  and  ischia,  covered 
by  the  Obturator  muscles;  above,  it  communicates  with  the  cavity  of  the  abdomen; 
and  below,  it  is  limited  by  the  Levatores  ani  and  Coccygei  muscles,  and  the 
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visceral  layer  of  the  pelvic  fascia,  wblch  is  reflected  from  the  wall  of  the  peWie 
on  to  the  viscera. 

ConUnU,  The  viscera  contained  in  this  cavity  are  the  urinary  bladder,  the 
lower  end  of  the  rectum,  and  the  generative  organs  peculiar  to  each  sex;  they 
are  covered  by  the  peritoneum,  and  supplied  with  hlood  and  lymphstic  vessels 
and  nerves. 

The  Bladder, 
The  bladder  is  the  reservoir  for  the  urine.  It  is  a  mnscnlo-membranoaB  sac, 
situated  in  the  pelvic  cavity,  behind  the  pnbes,  and  in  front  of  the  rectum  in  the 
male,  the  uterus  and  vagina  interveniDg  between  it  and  that  intestine  in  the 
female.  The  shape,  position,  uid  relations  of  the  bladder  are  greatly  influenced 
by  oge,  sex,  uid  the  degree  of  distension  of  the  organ.  Dwing  infancy,  it  ia 
conical  Id  shape,  and  projects  above  the  upper  border  of  the  pubes  into  the  hypo- 
gastric region.     In  the  adult,  when  quite  emp^  and  contracted,  it  is  a  small 

341. — Vertical  SeotioD  of  Bladder,  Penis,  and  Urethra. 


triangnlar  sac,  placed  deeply  in  the  pelvis,  flattened  from  before  backwards,  its 
apex  reaching  as  high  as  the  upper  border  of  the  symphysis  pubis.     When 
slightly  distended,  it  has  a  rounded  form,  and  partially  fills  the  pelvic  cavity;  and 
when  greatly  distended.  Is  ovoid  in  shape,  rising  into  the  abdominal  cavity,  often 
extending  upwards  nearly  as  high 
diameter  than  from  side  to  side,  an 
downwards  and  backwards  in  a  li 
and  umbilicus  (according  to  its  d 
distended,  is  slightly  curved  forwa 
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>o  as  (o  be  more  conrcx  behinij  than  bi  front.  Id  tbe  female,  it  is  larger  in  tbe 
InusverAe  than  in  the  vertical  diameter,  and  its  capacity  is  saJd  to  be  gneftter 
than  in  the  male.     The  ordinary  amount  which  it  conlainfl  ia  al)oa(  a  pint. 

The  bladdrr  is  divided  into  a  summit,  body,  base,  and  neck. 

The  tummil,  or  apex,  of  the  bladder  is  rounded  and  directed  forwards  and  up- 
wards; it  is  connected  to  the  ambilicua  by  a  fibro-muscular  cord,  the  uracfaos,  and 
alHi  by  means  of  two  rounded  fibrous  cords,  the  obliterated  portions  of  the  hypo- 
gastric art«rif!i,  which  are  placed  one  on  each  eide  of  the  urachns. 

The  uraekui  is  the  obliterated  remains  of  a  tubular  canal  existing  in  the  em- 
bryo, which  connects  the  cavity  of  the  bladder  with  a  membranoas  mc  pUeed 
extemid  to  the  abdomen,  opposite  the  umbilicus,  called  the  allamtoU.  In  the 
infant  at  birtfa,  it  is  occasionally  found  pervious,  so  that  the  urine  escapes  at  the 
umbilicus,  and  calculi  have  been  found  in  its  canal.  The  summit  of  the  bladder 
behind  tbe  nraclius  is  covered  by  peritoneum,  whilst  the  porti<Mi  in  front  is 
uncovered  by  it,  and  rests  upon  the  abdominal  wall. 

The  body  of  the  bladder  in  front  is  not  covered  by  peritoneum,  and  is  in  rela- 
tion with  the  triangular  ligament  of  the  urethra,  the  posterior  eurface  of  (he 
pymphyeis  pubis,  the  Internal  obturator  muscles,  and,  when  distended,  with  the 
abdominal  parieles. 

The  poBterioT  surface  is  covered  by  peritoneum  throughout.  It  corresponds,  in 
the  male,  with  the  rectum;  in  the  female,  with  the  uterus,  some  convolutions  of 
(he  small  intestines  being  interposed. 

Tbe  tide  of  the  bladder  is  crossed  obliquely  from  below,  upwards  and  for- 
wards, by  the  obliterated  hy|>ogastric  artery:  above  and  behind  this  cord,  the 
bladder  is  covered  by  peritoneum;  but,  below  and  in  front  of  it,  the  serous  cover- 
ing is  wanting,  and  it  is  connected  to  the  pelvic  fascia.  The  vas  deferens  passes, 
in  an  arched  direction,  from  before  backwards,  along  the  side  of  tbe  bladder,  to- 
wards its  base,  crossing  in  its  course  the  obliterated  hypogastric  artery,  and 
passing  along  the  inner  side  of  the  ureter. 

The  base  of  the  bladder  is  brood,  directed  downwards  and  backwards,  and 
rests,  in  the  male,  upon  the  second  portion  of  the  rcclum,  from  which  it  is 
separated  by  a  reflection  of  the  recto-vesical  fascia.  It  ia  covered  posteriorly, 
for  a  slight  extent,  by  the  peritoneum,  which  is  reflected  from  it  upon  the 
rectum,  forming  the  recto-vcsical  fold.  The  portion  of  the  bladder  in  relation 
with  the  rectum,  corresponds  to  a  triangular  space,  bounded  behind  by  the  recto- 
vesical peritoneal  fold;  on  cither  side,  by  the  vesicula  seminalis  and  vas  deferens; 
and  in  front,  by  tho  prostate  gland.  In  the  female,  the  base  of  the  bladder  is 
adherent  to  the  anterior  wall  of  the  vagina,  and  separated  from  the  lower  part 
of  the  anterior  surface  of  the  cervix  uteri,  by  a  fold  of  the  peritoneum- 

The  cervir,  or  neck  of  the  bladder,  is  the  constricted  portion  continuous  with 
tbe  urethra.  In  the  male,  its  direction  is  oblique  in  the  erect  posture,  and  it  is 
surrounded  by  the  prostate  gland.  In  the  female,  its  direction  is  obliquely  down- 
wards and  forwards. 

Ligaments,  Tho  bladder  is  retained  in  its  place  by  ligaments,  which  are 
divided  into  true  and  false.  The  true  ligaments  are  five  in  number,  two  ante- 
rior, and  two  lateral,  formed  by  the  recto-vesical  fascia,  and  the  urachus.  Tfafl 
false  ligaments,  also  five  in  number,  are  formed  by  folds  of  the  peritoneum. 

Tli»    Aiitrrinr.    fir    Pulio-nrottatir     lAnamentt.    fTU>nd    rmm    thn    buck    of    tho 
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the  apex  of  the  bladder  and  the  umbilicus.  It  Is  broad  t^elow,  at  its  attachment 
to  the  biadder,  and  Incomes  narrower  as  it  ascends. 

The  Falie  Ligatntntt  of  the  bladder  toe  formed  by  peritoneum:  they  are  fire 
in  number,  two  posterior,  two  lateral,  and  one  superior. 

The  two  posterior  pass  forwards,  in  the  male,  from  the  sides  of  the  rectum;  in 
the  female,  from  the  sides  of  the  uterus,  to  the  posterior  and  lateral  aspect  of  the 
bladder:  they  form  the  lateral  bounduies  of  the  recto-vesical  fold  of  peritoneum, 
and  contain  tbe  obliterated  hypogastric  arteries,  the  ureters,  and  vessels  and 
nerves. 

The  two  lateral  ligaments  are  reflections  of  the  peritoneum,  from  the  iliac 
fosste  to  the  sides  of  the  bladder. 

The  tuperior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  bladder  to  the  umbilicus.  It  covers  the  urachns,  and  the  oblite- 
rated hypogastric  arteries. 

Structure.  The  bladder  is  composed  of  four  coats;  a  serous,  a  muscular,  a 
cellular,  and  a  mucous  coat. 

The  lerout  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the 
posterior  surface,  from  opposite  the  termination  of  the  two  ureters  to  its  summit, 
and  is  reflected  from  this  point  and  from  the  sides,  on  to  the  abdominal  and 
pelvic  walls. 

The  muieular  coal  consists  of  two  layers  of  anstriped  muscular  fibre,  an 
external  layer,  composed  of  longitudinal  fibres,  and  an  internal  layer  of  circular 

The  longitudinal  fibrei  are  most  distinct  on  the  anterior  and  posterior  surfaces 
of  the  oi^an.  They  arise,  in  front,  from  the  anterior  ligaments  of  the  bladder 
from  the  neck  of  the  bladder,  and,  in  the  male,  from  the  adjacent  portion  of  the 
prostate  gland.  They  spread  out,  and  form  a  plexifonn  mesh,  on  the  anterior 
surface  of  the  bladder,  luing  continued  over  the  posterior  surface  and  base  of 
the  organ  to  the  neck,  where  they  are  inserted  into  the  prostate,  in  the  male, 
and  into  the  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  from  the  sides  of  the  prostate,  and 
spread  out  upon  the  aides  of  the  bladder,  intersecting  with  one  another. 

The  circular  fibret  are  very  thinly  and  irregularly  scattered  on  the  body  of 
the  organ;  but,  towards  its  lower  part,  around  the  cervix  and  commencement  of 
the  urethra,  they  are  disposed  in  a  thick  circular  layer,  forming  the  sphincter 
veaicffi. 

Two  bands  of  oblique  fibres,  originating  behind  the  orifices  of  the  ureters, 
converge  to  the  back  part  of  the  prostate  gland,  and  are  inserted,  by  means  of  a 
fibrous  process,  into  the  middle  lobe  of  this  organ.  They  are  the  mu$cle$  of  the 
urelert,  described  by  Sir  C.  Bell,  who  supposed  that,  during  the  contraction  of 
the  bladder,  they  served  to  retain  the  oblique  direction  of  the  ureters,  and  so 
prevent  the  reflux  of  urine  into  them. 

The  cellular  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coots,  being  intimately  connected  with  the  latter. 

The  mucovt  coat  is  thin,  smooth,  and  of  a  pale  rose  colour.  It  is 
continuous  through  the  ureters  with  the  lining  membrane  of  the  uriniferous 
tubes,  and  below,  with  the  urethra.     It  is  connected  loosely  to  the  muscular  coat, 
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mnj  rugae,  even  in  the  collapsed  condition  of  the  organ,  owing  to  its  intimate 
adhesion  to  the  eubjacent  tissues.  It  is  bounded  on  each  side  b;  two  aligbt 
ridges,  which  pMS  bttckwards  and  outwards  to  the  orifices  of  the  areters,  and 
correspond  with  the  muscles  of  these  tubes;  at  each  posterior  angle,  are  the  orifices 
of  the  ureters,  which  are  placed  nearly  two  inches  from  each  other,  and  about  an 
inch  and  a  half  behind  the  orifice  of  the  urethra.  Projecting  from  the  lower  and 
anterior  part  of  the  bladder,  into  the  orifice  of  the  urethra,  is  a  slight  elevation 
of  mucous  membrane,  called  the  uvula  veticce.  It  is  formed  by  a  thickening  of  the 
submucous  areolar  tissue,  and  lies  just  in  front  of  the  middle  lobe  of*  the 
prostate. 

The  Arteriet  supplying  the  bladder  are  the  auperior,  middle,  and  inferior 
vesical,  in  the  male,  with  additional  branches  from  the  uterine,  in  the  female. 
Thej  are  all  derived  from  the  anterior  trunk  of  the  internal  iliac. 

The  Veini  form  a  complicated  plexus  around  the  neck,  sides,  and  base  of  the 
bladder,  and  terminate  in  the  internal  iliac  vein. 

The  LiftitphrUict  accompany  tb« 
blood-vessels,  passing  through,  the 
glands  surrounding  them. 

The  Nervet  are  derived  from  the 
hypogaab-ic  and  sacral  plexuses;  the 
former  supplying  the  upper  part  of 
the  organ,  the  latter  its  base  and 
neck. 

Mai^  Urethra. 

The  urethra  extends  from  the  neck 
of  the  bladder  to  the  meatus  iirinarina. 
it  is  curved  in  its  course,  so  as  to 
resemble,  in  its  fiaccid  state,  the  italic 
letter  /%  but  in  the  erect  state  it 
forms  only  a  single  carve,  the  con- 
cavity of  which  is  directed  upwards. 
Its  length  varies  from  eight  to  nine 
inches;  and  it  is  divided  into  three 
^"^  portions,  the  prostatic,   membranous, 

and  spongy,  the  structure  and  rela- 
tions of  which  are  essentially  differ* 

""'''■"  The  Proitatie  portion  is  the  widest 

and  most  dilatable  part  of  the  canal. 
It  passes  through  the  prostate  gland, 
from  its  base  to  its  apex,  lying  nearer 
its  upper  thwi  its  lower  surface.  It 
is  about  an  inch  and  a  quarter  in 
length;  and  the  form  of  the  canal  is 
spindle-shaped,  being  wider  in  the 
middle  than  at  either  extremity,  and 
narrowest  in  front,  where  it  joins  the 
membranous  portion.  A  transverse 
section  of  the  canal  in  this  situation 
is  triangular,  the  apex  directed  down- 

UpoQ  the  fioor  of  the  canal  is  a 

narrow    longitudinal  ridge,  the  veru 

montanum,    or    caput    gallittagittU, 

formed  by  an  elevadoD  of  the  mucous  membrane  and  its  subjacent  tissue.     It  is 
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eight  or  nine  lines  in  length,  and  a  line  and  a  half  in  height ;  and  contains, 
according  to  Kobelt,  muscular  and  erectile  tissues.  When  distended,  it  may  serve 
to  prevent  the  passage  of  the  semen  backwards  into  the  bladder.  On  each  side 
of  the  ridge  is  a  slightly  depressed  fossa,  the  prostatic  sinus,  the  floor  of  which  is 
perforated  by  numerous  apertures,  the  orifices  of  the  prostatic  ductSy  the  ducts  of 
the  middle  lobe  opening  behind  the  crest.  At  the  fore  part  of  the  verumonta- 
num,  in  the  middle  line,  is  a  depression,  the  sinus pocularis  {vesicula  prostatica); 
and  upon  or  within  its  margin  are  the  slit-like  openings  of  the  ejaculatorj  ducts. 
The  sinus  pocularis  forms  a  cul-de'Sac  about  a  quarter  of  an  inch  in  length, 
which  runs  upwards  and  backwards  in  the  substance  of  the  prostate,  beneath  the 
middle  lobe;  its  prominent  upper  wall  partly  forms  the  veru  montanum.  Its  walls 
are  composed  of  fibrous  tissue,  muscular  fibtes,  and  mucous  membrane;  and 
numerous  small  glands  open  on  its  inner  surface.  It  has  been  called  by  Weber, 
who  discovered  it,  the  uterus  masculinus,  from  its  supposed  homology  with  the 
female  organ. 

The  Membranous  portion  of  the  urethra  extends  between  the  apex  of  the 
prostate,  and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  part  of  the 
canal  (excepting  the  orifice),  and  measures  three-quarters  of  an  inch  along  its 
,upper,  and  half  an  inch  along  its  lower  surface,  in  consequence  of  the  bulb  pro- 
jecting backwards  beneath  it  below.  Its  upper  concave  surface  is  placed  about  an 
inch  beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal  vessels  and 
nerves  of  the  penis,  and  some  muscular  fibres.  Its  lower  convex  surface  is  sepa- 
rated from  the  rectum  by  a  triangular  space,  which  constitutes  the  perinseum. 
The  membranous  portion  of  the  urethra  perforates  the  deep  perineal  fascia;  and 
two  layers  from  this  membrane  are  prolonged  around  it,  the  one  forwards,  the 
other  backwards;  it  is  also  surrounded  by  the  Compressor  urethrse  muscle.  Its 
coverings  are  mucous  membrane,  elastic  fibrous  tissue,  a  thin  layer  of  erectile 
tissue,  muscular  fibres,  and  a  prolongation  from  the  deep  perineal  fascia. 

The  Spongy  portion  is  the  longest  part  of  the  urethra,  and  is  contained  in  the 
corpus  spongiosum.  It  is  about  six  inches  in  length,  and  extends  from  the  ter- 
mination of  the  membranous  portion  to  the  meatus  urinarius.  Commencing 
below  the  symphysis  pubis,  it  ascends  for  a  short  distance,  and  then  curves  down- 
wards. It  is  narrow  and  of  uniform  size  in  the  body  of  the  penis,  measuring 
about  a  quarter  of  an  inch  in  diameter;  being  dilated  behind,  within  the  bulb, 
where  it  forms  the  bulbous  portion;  and  again  anteriorly,  within  the  glans  penis, 
forming  the  fossa  navicularis.  A  cross  section  of  this  canal  in  the  body  has  its 
diameter  transverse;  but  in  the  glans  the  diameter  is  directed  vertically. 

The  meatus  urinarius  is  the  most  contracted  part  of  the  urethra;  it  is  a  verti- 
cal slit,  about  three  lines  in  length,  bounded  on  each  side  by  two  small  labia. 
The  inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor  of 
the  spongy  portion,  presents  the  orifices  of  numerous  mucous  glands  and  follicles, 
situated  in  the  submucous  tissue,  and  named  the  glands  of  Littri,  They  vary  in 
size,  and  their  orifices  are  directed  forwards;  so  that  they  may  easily  intercept 
the  point  of  a  catheter  in  its  passage  along  the  canal.  One  of  these  lacunse, 
larger  than  the  rest,  is  situated  on  the  upper  surface  of  the  fossa  navicularis, 
about  an  inch  and  a  half  from  the  orifice;  it  is  called  the  lacuna  magna.  Into 
the  bulbous  portion  are  found  opening  the  ducts  of  Cowper's  glands. 

Structure.  The  urethra  is  composed  of  three  coats,  a  mucous,  muscular, 
and  erectile. 

The  mucous  coat  forms  part  of  the  genito-urinary  mucous  membrane.  It  is 
continuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys; 
externally  with  the  integument  covering  the  glans  penis;  and  is  prolonged  into 
the  ducts  of  the  numerous  glands  which  open  into  the  urethra,  viz.  Cowper's 
glands,  the  prostate  gland,  and  through  the  ejaculatory  ducts  is  continued  into 
the  vasa  deferentia  and  vesicular  seminales.  In  the  spongy  and  membranous 
portions,  the  mucous  membrane  is  arranged  in  longitudinal  folds  when  the  organ 
is  contracted.     Small  papillae  are  found  upon  it,  near  the  orifice;  and  its  epithe- 
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lial  lining  is  of  the  columnar  rarie^,  excepting  near  the  meatna,  where  it  is 
laminated. 

The  mvKular  coat  consiets  of  tivo  layers  of  plain  muscular  fibres,  an  external 
longitudinal  layer,  and  an  internal  circular.  The  muscular  tissue  is  most 
abundant  in  the  prostatic  portion  of  the  canal. 

A  thin  layer  of  erectile  tiime  is  continued  from  the  corpus  spongioEum  around 
the  membranous  and  proetatic  portions  of  the  urethra  to  the  neck  of  the  bladder. 


l^lale  Generative  Organs. 

Prostate  Glaftd. 

THE  Prostate  Gland  {trpoiffTijfu,  to  itand  before)  is  a  pale,  firm,  glandular  body, 
which  Burrounde  the  neck  of  the  bladder  and  commeacement  of  the  urethra. 
It  is  plftccd  in  tho  pelvic  cavity,  behind  and  below  the  symphyaia  pubis,  posterior 
to  the  deep  perinieai  fascia,  and  upon  the  rectum,  tlirougfa  which  it  may  be  dia- 
tinctiy  felt,  eapecially  when  enlarged.  In  shape  and  size  it  resembles  a  horae- 
chesnut. 

Ita  bast  ia  directed  backwards  towards  the  neck  of  the  bladder. 

Hie  apex  ia  directed  forwards  to  tlie  deep  perinaial  fascia,  which  it  touches. 

Ita  under  iurfaee  is  smooth,  and  rosta  on  the  rectum,  to  which  it  is  connected 
by  a  dense  areolar  fibrous  tissue. 

Its  upper  turface  is  flattened,  marked  by  a  alight  longitudinal  furrow,  and 
placed  atx)ut  three-quartera  of  an  inch  below  the  pubic  symphysia. 

It  measures  about  an  inch  and  a  half  in  ita  transverae  diameter  at  the  base,  an 
inch  in  ita  anterior  posterior,  and  three-quartera  of  an  inch  in  depth;  and  ita 
weight  ia  about  aix  drachms.  It  is  held  in  its  position  by  the  anterior  ligaments 
of  the  bladder  (pubo  prostatir:);  by  the  posterior  layer  of  die  deep  perinanl  fascia, 
which  invests  the  commencement  of  the  membranoua  portion  of  tlie  urethra  and 
prostate  gland;  and  by  the  anterior  portion  of  the  Levator  ani  muscle  {^levator 
proslatte),  which  passes  down  on  each  aide  from  the  symphysis  pubis  and  anterior 
ligament  of  the  bladder  to  the  convex  sidea  of  the  proatate. 

Tiie  proatate  conaista  of  three  lobea;  two  lateral  and  a  middle  lobe. 

The  two  lateral  lobet  are  of  equal  aize,  aeparated  behind  by  a  deep  notch,  and 
marked  by  a  slight  furrow  upon  their  upper  and  lower  surface,  which  indicates 
the  bi-lol>ed  condition  of  the  organ  in  some  animaliL 

The  third  or  middle  lobe  is  a  small  transverae  band,  occasionally  a  rounded  or 
triangular  prominence,  placed  between  the  two  lateral  lobes  at  the  under  and  pos- 
terior part  of  the  organ.  It  lies  immediately  beneath  the  neck  of  the  bladder, 
behind  the  commencement  of  the  urethra,  and  above  the  ejaculatory  ducts.  Ita 
exintence  is  not  constant,  but  it  is  occasionally  found  at  an  early  period  of  life,  as 
well  as  in  the  adults,  and  in  old  age.  In  advanced  life  it  often  becomes  enlarged 
and  projecte  into  the  bladder,  so  aa  to  impede  the  evacuation  of  the  urine. 

The  prostate  gland  is  perforated  by  the  urethra  and  common  seminal  ducts. 
The  urethra  usually  lies  about  one-third  nenrer  ita  upper  than  ita  lower  aurfacej 
occasionally  the  prostate  aurrounda  only  the  lower  three-fourths  of  this  tube,  and 
it  more  rarely  runs  through  the  lower  than  the  upper  part  of  the  gland.  The 
ejaculatory  ducts  pass  forwards  obliquely  through  a  conical  canal,  situated  in  the 
lower  part  of  the  prostate,  and  open  into  the  prostatic  portion  of  the  urethra. 

Structure.  The  proatate  ia  encloaed  in  a  thin  but  firm  fibrous  capaule,  diatinct 
from  that  derived  from  the  posterior  layer  of  the  deep  perineal  fascia,  and  sepa- 
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bands  around  the  urethra;  It  is  contiauoua  behind  ' 
sphincter  vesiciB,  and  in  front  with  the  circular 
muBculsr  fibres  are  of  the  involuntary  kind.  The 
floor  of  the  prostatic  portion  of  the  urethra. 

Vestelt  and  Nerves.  The  arteries  supplying  the 
internal  pudic,  vesical,  and  htemorrboidal.  Its  «ei 
sides  and  base  of  the  gland;  they  communicate  in 
the  penis,  and  terminate  in  the  internal  iliac  vein, 
the  hypogsBtric  plexus. 

The  Pro$taHe  Secretion  is  a  milky  fluid,  having  ai 
on  microscopic  examination,  molecular  matter,  the  1 
of  epithelium,  and  granular  nuclei.  In  old  age,  this 
and  its  ducts  are  often  filled  vith  innumerable  sm: 
red  colour,  and  of  the  size  of  a  millet  seed,  compo 
fHiimal  matter. 

Cowper's  Glanps. 

Ctnepei't  Glands  are  two  small  rounded  and  bo 
yellowish  colour,  about  the  size  of  peas,  placed  1 
membranous  portion  of  the  urethra,  between  the  tw 
fascia.  Tliey  lie  close  behind  tbe  bulb,  and  are  enc 
of  the  Compressor  urethre  muscle.  Each  gland  co 
together  by  a  fibrous  investment.  The  excretory  < 
inch  in  length,  passes  obliquely  forwards  beneath 
opens  by  a  minute  orifice  on  the  floor  of  the  bul 
Their  exiatence  is  said  to  be  constant;  they  grad 
advances. 

The  Penis. 

The  penis  la  the  organ  of  copulaljon,  and  confa 
portion  of  the  urethra.  It  consista  of  a  root,  bod 
penis. 

The  root  is  broad  and  firmly  connected  to  Uie  ran 
tapering  fibrous  processes,  the  crura,  and  t»  the  &t 
a  fibrous  membrane,  the  Buepenaory  ligament. 

The  extremity  or  glaju  penis  presents  the  font 
from  above  downwsTds,  At  its  enromit  is  a  vert 
urethra  (meatus  urinariuB);  and  at  the  back  part  o 
membrane  paBses  backwards  to  the  bottom  of  a  de] 
tinuouB  with  the  prepuce;  this  fold  is  termed  the  / 
the  glans  forms  a  rounded  projecting  border,  the  ec 
corona  is  a  deep  constriction,  the  cervix.  Upon 
small  lenticular  aebaceouB  glanda  are  found,  the  > 
They  secrete  a  sebaceous  matter  of  very  peculiar  0 
caseine,  and  becomea  easily  decomposed. 

The  body  of  the  penis  is  the  part  between  the  n 
flaccid  condition  of  the  organ  it  ia  cylindrical,  bi 
prismatic  form  with  rounded  angles,  the  broadest  ai 
called  the  dorsum.  It  is  covered  by  integument 
dark  colour,  its  loogeneaa  of  connection  wiUi  the  c 
for  containing  no  adipose  tissue.  At  the  root  of 
that  upon  the  pubes  and  scrotum;  and  at  the  neck 
face,  and  becomes  folded  upon  itself  to  form  tbe  pi 

The  internal  layer  of  tbe  prepuce,  which  also  b 
approaches  in  character  to  a  mucous  membrane; 
penis,  and  at  the  meatus  urinarius  is  continuouB 
uretlwa. 
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The  mucous  membrane  covering  the  glans  penis  contains  no  sebaceous  glands, 
but  upon  it  are  a  number  of  small  papillary  elevations,  which  are  highly  sensitive. 

The  penis  is  composed  of  a  mass  of  erectile  tissue,  enclosed  in  three  cylindrical 
fibrous  compartments.  Of  these,  two,  the  corpora  cavernosa,  are  placed  side  by 
side  along  the  upper  part  of  the  organ;  the  third,  or  corpus  spongiosum,  encloses 
the  urethra,  and  is  placed  below. 

The  Corpora  Cavernosa  form  the  chief  part  of  the  body  of  the  penis.  They 
consist  of  two  cylindrical  fibrous  portions,  placed  side  by  side,  and  intimately 
connected  along  the  median  line  for  their  anterior  three-fourths,  their  posterior 
fourth  being  separated  to  form  the  two  crura,  by  which  the  penis  is  connected  to 
the  rami  of  the  pubes.  £ach  crus  commences  by  a  thick -pointed  process  in  front 
of  the  tuberosity  of  the  ischium;  and  near  its  junction  with  its  fellow,  presents 
a  slight  enlargement,  named  by  Kobelt,  the  bulb  of  the  corpus  cavemosum.  Just 
beyond  this  point  they  become  constricted,  and  retain  an  equal  diameter  to  their 
anterior  extremity,  where  they  form  a  single  rounded  extremity,  which  is  received 
into  a  fossa  in  the  base  of  the  glans  penis.  A  median  groove  on  the  upper  sur- 
face lodges  the  dorsal  vein  of  the  penis,  and  the  deep  groove  on  the  under  surface 
receives  the  corpus  spongiosum.  The  root  of  the  penis  is  connected  to  the  sym- 
physis pubis  by  the  suspensory  ligament. 

Structure.  The  corpora  cavernosa  consist  of  a  strong  fibrous  envelope,  enclosing 
a  fibrous  reticular  structure,  containing  erectile  tissue  in  its  meshes,  and  divided 
into  two  separate  portions  by  an  incomplete  fibrous  septum. 

The  fibrous  investment  is  extremely  dense,  of  considerable  thickness,  and 
highly  elastic;  it  not  only  invests  the  surface  of  the  organ,  but  sends  ofi*  numerous 
fibrous  bands  (trabecule)  from  its  inner  surface,  as  well  as  from  the  surfaces  of 
the  septum,  which  cross  its  interior  in  all  directions,  subdividing  it  into  a  number 
of  separate  compartments,  which  present  a  spongy  structure,  in  which  the  erectile 
tissue  is  contained. 

The  trabecular  structure  fills  the  interior  of  the  corpora  cavernosa.  Its  com- 
ponent fibres  are  larger  and  stronger  around  the  circumference  than  at  the  centre 
of  the  corpora  cavernosa;  they  are  also  thicker  behind  than  in  front.  The  inter- 
spaces, on  the  contrary,  are  larger  at  the  centre  than  at  the  circumference,  their 
long  diameter  being  directed  transversely,  and  they  are  larg^t  anteriorly.  They 
are  lined  by  a  layer  of  squamous  epithelium. 

The  fibrous  septum  forms  an  imperfect  partition  between  the  two  corpora 
cavernosa;  it  is  thick  and  complete  behind,  but  in  front  it  is  incomplete,  and  con- 
sists of  a  number  of  vertical  bands  of  fibrous  tissue,  which  are  arranged  like  the 
teeth  of  a  comb,  extending  between  the  dorsal  and  urethral  surface  of  the  corpus 
cavemosum;  hence  the  name  septum  pectiniforme.  The  fibrous  investment  and 
septum  consist  of  longitudinal  bands  of  white  fibrous  tissue,  with  numerous  elastic 
and  muscular  fibres. 

The  trabeculas  also  consist  of  white  fibrous  tissue,  elastic  fibres,  and  plain 
muscular  fibres,  and  enclose  arteries  and  nerves. 

The  Corpus  Spongiosum  encloses  the  urethra,  and  is  situated  in  the  deep 
groove  on  the  under  surface  of  the  corpora  cavernosa.  It  commences  posteriorly 
in  front  of  the  deep  perinseal  fascia,  between  the  diverging  crura  of  the  corpora 
cavernosa,  where  it  forms  a  rounded  enlargement,  the  bulb,  and  terminates  ante- 
riorly in  another  expansion,  the  glans  penis,  which  overlays  the  anterior  rounded 
extremity  of  the  corpus  cavemosum;  its  central  portion  or  body  is  cylindrical, 
and  tapers  slightly  from  behind  forwards. 

The  bulb  varies  in  size  in  difierent  subjects;  it  receives  a  fibrous  investment 
from  the  anterior  layer  of  the  deep  perinaeal  fascia,  and  is  surrounded  by  the 
Accelerator  urinae  muscle.  The  urethra  enters  the  bulb  nearer  its  upper  than 
its  lower  surface,  being  surrounded  by  a  layer  of  erectile  tissue,  named  by  Kobelt, 
the  colliculi  bulbiy  a  ^in  prolongation  of  which  is  continued  backwards  around 
the  membranous  and  prostatic  portions  of  the  canal  to  the  neck  of  the  bladder, 
lying  inmiediately  beneath  the  mucous  membrane.     The  portion  of  the  bulb  below 
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the  urethra  presents  a  partial  division  into  two  lobes,  being  marked  extemallj  bj 
a  linear  raphe,  whilst  internally  there  projects  inwards,  for  a  short  dlstanoe,  & 
thin  fibrous  septum,  most  distinct  in  early  life. 

Structure.  The  corpus  spongiosum  consists  of  a  trabecular  structure,  encloeed 
in  a  strong  fibrous  envelope,  and  containing  in  its  meshes  erectile  tissue.  Tlie 
fibrous  envelope  is  thinner,  whiter  in  colour,  and  more  elastic  than  that  of  tlie 
corpus  cavemosum.  The  trabeculse  are  delicate,  uniform  in  size,  and  the  mediei 
between  them  small,  their  long  diameter,  for  the  most  part,  corresponding  wi^ 
that  of  the  penis.  A  thin  layer  of  muscular  fibres,  continuous  behmd  ^^ith  those 
of  the  bladder,  forms  part  of  the  outer  coat  of  the  corpus  spongiosum. 

Erectile  tissue  consists  essentially  of  an  intricate  venous  plexus,  lodged  in  the 
interspaces  between  the  trabeculae.     The  veins  forming  this  plexus  are  so  nume- 
rous, and  communicate  so  freely  with  one  another,  as  to  present  a  cellular  appear- 
ance when  examined  by  means  of  a  section;  their  walls  are  extremely  thin  and 
lined  by  squamous  epithelium.     The  veins  are  smaller  in  the  glans  penis,  corpus 
spongiosum,  and  circumference  of  the  corpus  cavemosum,  than  in  the  central  part 
of  the  latter,  where  they  are  of  large  size  and  much  dilated.     They  return  the 
blood  by  a  series  of  vessels,  some  of  which  emerge  in  considerable  numbers  froE 
the  base  of  the  glans  penis,  and  converge  on  the  dorsum  of  the  organ  to  form  the 
dorsal  vein:  others  pass  out  on  the  upper  surface  of  the  corpus  spongiosum  aiul 
join  the  dorsal  vein:  some  emerge  from  the  under  surface  between    the  corpus 
cavemosum  and  spongiosum,  and  receiving  branches  from  the  latter,  wind  round 
the  sides  of  the  penis  to  terminate  in  the  dorsal  vein;  but  the  greater  number 
pass  out  at  the  root  of  the  penis,  and  join  the  prostatic  plexus  and  pudoidil 
veins. 

The  arteries  of  the  penis  are  derived  from  the  internal  pudic.  Those  supplyio* 
the  corpus  cavemosum  are  the  arteries  of  the  corpus  cavemosum,  and  branches  from 
the  dorsal  artery  of  the  penis,  which  perforate  the  fibrous  capsule  near  the  fcM« 
part  of  the  organ.  Those  to  the  corpus  spongiosum  are  the  arteries  of  the  bulb. 
Additional  branches  are  described  by  Kobelt  as  arising  from  the  trunk  of  the 
internal  pudic;  they  enter  the  bulbous  enlargement  on  the  corpora  cavemoM 
and  spongiosum.  The  arteries,  on  entering  the  cavernous  structure,  divide  into 
branches,  which  are  supported  and  enclosed  by  the  trabecule;  according  to 
Mliller,  some  of  these  branches  terminate  in  a  capillary  network,  which  commu- 
nicates with  the  veins  as  in  other  parts,  whilst  others  are  more  convoluted,  and 
assume  a  tendril-like  appearance;  hence  the  name  helicine  arteries^  which  is  given 
to  these  peculiar  vessels.  The  helicine  arteries  are  most  abundant  in  the  baek 
part  of  the  corpus  cavemosum  and  spongiosum;  they  have  not  been  seen  in  the 
glans  penis.  The  existence  of  these  vessels  is  denied  by  Valentin,  who  describe! 
the  smallest  branches  of  the  arteries  as  terminating  by  wide  funnel-shaped  orifices, 
which  open  directly  into  the  venous  cavities. 

The  lymphatics  of  the  penis  consist  of  a  superficial  and  deep  set;  the  former 
terminate  in  the  inguinal  glands;  the  latter  emerge  from  the  corpora  cavemoet 
and  spongiosum,  and  passing  beneath  the  pubic  arch,  join  the  deep  lymphatics  o£ 
the  pelvis. 

The  nerves  are  derived  from  the  internal  pudic  nerve  and  the  hypogastne 
plexus.  On  the  glans  and  bulb  some  filaments  of  the  cutaneous  nerves  hare 
Pacinian  bodies  connected  with  them. 

The  Testes  and  their  Coverings. 

The  testes  are  two  small  glandular  organs,  which  secrete  the  semen:  they  are 
situated  in  the  scrotum,  being  suspended  by  the  spermatic  cords.  .At  an  early 
period  of  foetal  life,  the  testes  are  contained  in  the  abdominal  cavity,  behind  tl^ 
peritoneum.  Before  birth,  they  descend  to  the  inguinal  canal,  along  which  they 
pass  with  the  spermatic  cord,  and,  emerging  at  the  external  abdominal  ring,  ther 
descend   into   the   scrotum,    becoming   invested   in    their   course   by    numeroos 
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coverings,  derived  from  the  serous,  muscular,  and  fibrous  layers  of  the  abdominal 
parietes,  as  well  as  by  the  scrotum.     The  coverings  of  the  testis  are,  the 

D^L  }  ^™*""- 

Intercolumnar,  or  External  spermatic  fascia. 

Cremaster  muscle. 

Infundibuliform,  or  Fascia  propia  (Internal  spermatic  fascia). 

Tunica  v^inalis. 

The  Scrotum  is  a  cutaneous  pouch,  which  contains  the  testes  and  part  of  the 
spermatic  cords.  It  is  divided  into  two  lateral  halves,  by  a  median  line,  or  raphe, 
which  is  continued  forwards  along  the  under  surface  of  the  penis,  and  backwards 
along  the  middle  line  of  the  perinaeum  to  the  anus.  Of  these  two  lateral  portions, 
the  left  is  larger  than  the  right,  and  corresponds  with  the  greater  length  of  the 
spermatic  cord  on  the  left  side.  Its  external  aspect  varies  under  different 
circumstances:  thus,  under  the  influence  of  warmth,  and  in  old  and  debilitated 
persons,  it  becomes  elongated  and  flaccid;  but,  under  the  influence  of  cold,  and 
in  the  young  and  robust,  it  is  short,  corrugated,  and  closely  applied  to  the 
testes. 

The  scrotum  consists  of  two  layers,  the  integument  and  the  dartos. 

The  integument  is  very  thin,  of  a  brownish  colour,  and  generally  thrown  into 
folds  or  rugae.  It  is  provided  with  sebaceous  follicles,  the  secretion  of  which  has 
a  peculiar  odour,  and  beset  with  thinly  scattered,  crisp  hairs,  the  roots  of  which 
are  seen  through  the  skin. 

The  dartos  is  a  thin  layer  of  loose  reddish  tissue,  endowed  with  contractility: 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  around  the  base  of  the 
scrotum,  with  the  superficial  fascia  of  the  groin,  perinaeum,  and  inner  side  of  the 
thighs,  and  sends  inwards  a  distinct  septum,  septum  scroti,  which  divides  it  into 
two  cavities  for  the  two  testes,  the  septum  extending  between  the  raphe,  and 
under  surface  of  the  penis,  ns  far  as  its  root. 

The  dartos  is  closely  united  to  the  skin  externally,  but  connected  with  the  sub- 
jacent parts  by  delicate  areolar  tissue,  upon  which  it  glides  with  the  greatest 
facility.  The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tissue,  con- 
taining unstriped  muscular  fibre.  Its  contractility  is  slow,  and  excited  by  cold 
and  mechanical  stimuli,  but  not  by  electricity. 

The  Intercolumnar  Fascia  is  a  thin  membrane,  derived  from  the  margin  of  the 
pillars  of  the  external  abdominal  ring,  during  the  descent  of  the  testis  in  the 
foetus,  being  prolonged  downwards  around  the  surface  of  the  cord  and  testis.  It 
is  separated  from  the  dartos  by  loose  areolar  tissue,  which  allows  of  considerable 
movement  of  the  latter  upon  it,  but  is  intimately  connected  with  the  succeeding 
layer. 

The  Cremasteric  Fascia  consists  of  scattered  bundles  of  muscular  fibres 
(  Cremaster  muscle),  derived  from  the  lower  border  of  the  Internal  oblique  muscle, 
and  carried  down  during  the  descent  of  the  testes. 

The  Fascia  Propria  is  a  thin  membranous  layer,  which  loosely  invests  the 
surface  of  the  cord.  It  is  a  continuation  downwards  of  the  infundibuliform  pro- 
cess of  the  fascia  transversalis,  and  is  also  derived  during  the  descent  of  the 
testis  in  the  fcetus. 

The  Tunica  Vaginalis  is  described  with  the  proper  coverings  of  the  testis. 
A  more  detailed  account  of  these  coverings  may  be  found  in  the  description  of 
the  surgical  anatomy  of  inguinal  hernia. 

The  Arteries  supplying  the  coverings  of  the  testes  are:  the  superficial  and 
deep  external  pudic,  from  the  femoral;  the  superficial  perinaeal  branch  of  the 
internal  pudic;  and  the  cremasteric  branch  from  the  epigastric. 

The  Veins  follow  the  course  of  the  corresponding  arteries. 

The  Lymphatics  terminate  in  the  inguinal  glands. 

The  Nerves  are,  the  ilio-inguinal  and  ilio-hypogastric  branches  of  the  lumbar 
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plexus,  the  two  superficial  perineal  branches  of  the  internal  pudic  nerve,  the 
inferior  pudendal  branch  of  the  small  sciatic  nerve,  and  the  genital  branch  of  the 
gen i to-crural  nerve. 

The  Spermatic  Cord  extends  from  the  internal  abdominal  ring,  where  the 
structures  of  which  it  is  composed  converge,  to  the  back  part  of  the  testicle.  It 
is  composed  of  arteries,  veins,  lymphatics,  nerves,  and  the  excretory  duct  of  the 
testicle,  connected  together  by  areolar  tissue,  and  invested  by  its  proper  cover- 
ings. In  the  abdominal  wall,  it  passes  obliquely  along  the  inguinal  canal,  lying 
at  first  beneath  the  Internal  oblique,  and  upon  ^e  fascia  transversalis,  but,  nearer 
the  pubes,  it  rests  on  Poupart*s  ligament,  having  the  aponeurosis  of  the*  External 
oblique  in  front  of  it,  and  the  conjoined  tendon  behind  it.  It  then  escapes  at  the 
external  ring,  and  descends  nearly  vertically  into  the  scrotum.  The  lef^  cord  ia 
rather  longer  than  the  right,  consequently  the  left  testis  hangs  somewhat  lower 
than  its  fellow. 

The  Arteries  of  the  Cord  are  the  spermatic,  from  the  aorta;  the  artery  of  the  - 
vas  deferens,  from  the  superior  vesical;  and  the  cremasteric,  from  the  epigaatric 
artery. 

The  spermatic  artery  supplies  the  testicle.  On  approaching  this  gland,  some 
branches  supply  the  epididymis,  others  perforate  the  tunica  albuginea  behind,  and 
spread  out  on  its  inner  surface,  or  pass  through  the  fibrous  septum  in  its  interior, 
to  be  distributed  on  the  membranous  septa,  between  the  separate  lob^. 

The  artery  of  the  vas  deferens  is  a  long  slender  vessel,  which  accompanies  the 
vas  deferens,  ramifying  upon  the  coats  of  this  duct,  and  anastomosing  with  the 
spermatic  artery  near  the  testis. 

The  cremasteric  branch  from  the  epigastric  supplies  the  Cremaster  muscle, 
and  other  coverings  of  the  cord. 

The  Spermatic  Veins  leave  the  back  part  of  the  testis,  and  receive  branches 
from  the  epididymis:  they  unite  to  form  a  plexus  (pampiniform  plexus\  which 
forms  the  chief  mass  of  the  cord.  They  pass  up  in  front  of  the  vas  deferens,  and 
unite  to  form  a  single  trunk,  which  terminates,  on  the  right  side,  in  the  inferior 
vena  cava,  on  the  left  side,  in  the  left  renal  vein. 

The  Lymphatics  are  of  large  size,  accompany  the  blood-vessels,  and  terminate 
in  the  lumbar  glands. 

The  Nerves  are  the  spermatic  plexus  from  the  sympathetic.  This  plexus  is 
derived  from  tl\e  renal  and  aortic  plexuses,  joined  by  filaments  from  the  hypogastric 
plexus,  which  accompany  the  artery  of  the  vas  deferens. 

Testes. 

The  testes  are  two  small  glandular  organs,  suspended  in  the  scrotum  by  the 
spermatic  cords.  Each  gland  is  of  an  oval  form,  compressed  laterally  and  behind, 
and  having  an  oblique  position  in  the  scrotum;  its  upper  extremity  being  directed 
forwards  and  a  little  outwards;  the  lower,  backwards  and  a  little  inwards:  the 
anterior  convex  border  looks  forwards  and  downwards,  the  posterior  or  straight 
border,  to  which  the  cord  is  attached,  backwards  and  upwards. 

The  anterior  and  lateral  surfaces,  as  well  as  both  extremities  of  the  organ,  are 
convex,  free,  smooth,  and  invested  by  the  tunica  vaginalis.  The  posterior  border, 
to  which  the  cord  is  attached,  receives  only  a  partial  investment  from  this  mem- 
brane. Lying  upon  the  outer  edge  of  this  border,  is  a  long,  narrow,  flattened 
body,  named,  from  its  relation  to  the  testis,  the  epididymis  (eir*  SiSt;/LU>9,  testis). 
It  consists  of  a  central  portion,  or  body,  an  upper  enlarged  extremity,  the  globus 
major,  or  heml;  and  a  lower  pointed  extremity,  the  tail,  or  globus  minor.  The 
globus  major  is  intimately  connected  with  the  upper  end  of  the  testicle  by  means 
of  its  efierent  ducts;  and  the  globus  minor  is  connected  with  its  lower  end  by 
cellular  tissue,  and  a  reflection  of  the  tunica  vaginalis.  The  outer  surface  and 
upper  and  lower  ends  of  the  epididymis  are  free  and  covered  by  serous  mem- 
brane; the  body  is  also  completely  invested  by  it,  excepting  along  its  posterior 
border,  and  connected  to  the  back  of  the  testis  by  a  fold  of  the  serous  membrane. 


SPERMATIC  COED;  TESTIS.  677 

Attached  to  the  upper  end  of  the  testis,  or  to  the  epididjrtnis,  is  a  email  peduncu- 
lated hodj,  the  use  of  which  is  unknown. 

Size  and  Weight.  The  average  dimen-         j4,._The  Testis  in  Situ.    The  Tunica 
Bions  of  this  gland  are  from  one  and  a  V^nahs  having  been  laid  open, 

half  to  two  inches  in  length,  one  inch  in 
hreadth,  and  an  inch  and  a  quarter  in 
the  antero-posterior  diameter;  and  the 
weight  varies  from  six  to  eight  drachms, 
the  left  testicle  heing  a  little  the  larger. 

The  testis  is  invested  hy  throe  tunica, 
the  tunica  vaginalis,  tunica  albuginea, 
and  tunica  vasculoea. 

The  Tunica  Vat/inalii  is  the  serous 
covering  of  the  testis.  It  is  a  pouch  of 
serous  membrane,  derived  from  the  peri- 
toneum during  the  descent  of  the  testis 
in  the  fcetus,  from  the  abdomen  into  the 
scrotum.  After  its  descent,  that  portion  of 
the  pouch  which  extends  from  the  internal 
ring  to  near  the  upper  part  of  the  gland, 
becomes  obliterated,  the  lower  portion  re- 
maining as  a  shut  sac,  which  invests  the 
outer  surface  of  the  testis,  and  is  reflected 
on  the  int«mal  surface  of  the  scrotum; 
hence  it  may  be  described  as  consisting  of  a  visceral  and  parietal  portion. 

The  visceral  portion  {tuniea  vaginalia  propria),  covers  the  outer  surface  of 
the  testis,  as  well  as  the  epididymis,  connecting  the  latter  to  the  testis  by  means 
of  a  distinct  fold.  From  the  posterior  border  of  the  gland,  it  is  reflected  on  to 
the  internal  snrface  of  the  scrotum. 

The  parietal  portion  of  the  serous  membrane  {tuniea  vaginalit  rejtexa), 
is  far  more  extensive  than  the  visceral  portion,  extending  upwards  for  some 
distance  in  front,  and  on  the  inner  side  of  the  cord,  and  reaching  below  the  testix. 
The  inner  surface  of  the  tunica  vaginalis  is  tHe,  smooth,  and  covered  by  a  layer 
of  squamous  epithelium.  The  interval  between  the  visceral  and  parietal  layers 
of  this  membrane,  constitutes  the  cavi^  of  the  tjinica  vaginalis. 

The  Tuniea  Albuginea  is  the  fibrous  covering  of  the  testis.  It  is  a  dense 
fibrous  membrane,  of  a  blueish-white  colour,  composed  of  bundles  of  white  fibrous 
tissue,  which  interlace  in  every  direction.  Its  outer  surface  is  covered  by  the  tnnica 
vsginalis,  except  along  its  posterior  border,  and  at  the  points  of  attachment  of 
the  epididymis;  hence  the  tunica  aibuginea  is  usually  considered  as  a  fibro-seroun 
membrane,  like  the  dura  mater  and  pericardium.  This  membrane  surronnds  the 
glandular  structure  of  the  testicle,  and,  at  its  posterior  and  upper  border,  is 
reflected  into  the  interior  of  the  gland,  forming  an  incomplete  vertical  septum, 
called  the  mediaitinum  testis  {corput  Higkmorianum). 

The  mediastinum  testit  ext«nde  from  the  upper,  nearly  to  the  lower  border  of 
the  gland,  and  is  wider  above  than  below.  From  the  front  and  sides  of  this 
septum,  numerous  slender  fibrous  cords  (trabeeuta)  are  given  off,  which  pass  to 
be  attached  to  the  inner  surface  of  the  tunica  albuginea:  they  serve  to  maintain 
the  form  of  the  testis,  and  join,  with  similar  lamine  given  off  from  the  inner 
surface  of  the  tunica  albuginea,  to  form  spaces  which  enclose  the  separate  lobules 
of  the  organ.  The  mediastinum  supports  the  vessels  and  ducts  of  the  testis  in 
their  passage  to  and  from  the  substance  of  the  gland. 

The  Tuniea  VaKulota  [pia  mater  testit),  is  the  vascular  layer  of  the  testis, 
consis^ng  of  a  plexus  of  blood-vessels,  held  together  by  a  delicate  areolar  tissue. 
It  covers  the  whole  of  the  internal  surface  of  the  tunica  albuginea,  sending 
off  numerous  processes  between  the  lobules,  which  are  supported  by  the  fibrous 
prolongations  from  the  mediastinum  testis. 
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Structure.  The  glandular  structure  of  the  testis  consists  of  numerous  lolinlet 
ilobuli  testis).  Their  number,  In  a  single  testis,  is  estimated  hy  Berres  at  25O,  knd 
by  Krause,  at  400.  They  differ  in  size  according  to  their  position,  those  in  ibe 
middle  of  the  gland  being  larger  and  longer.  Each  lobule  is  conical  in  shape,  tlie 
base  being  directed  towards  the  circumference  of  the  organ,  the  apex  to'w-ardr 
the  mediostinuni.  Each  lobule  is  contained  in  one  of  the  interyals  between 
the  fibrous  cords  and  vascular  processes,  which  extend  between  the  media&tinum 
testis  and  the  tunica  ulbuginea,  and  consists  of  from  one  to  three,  or  mors, 
minute  convoluted  tubes,  the  tubuli  seminiferi.  The  tubes  may  he  seporatelj 
,  unravelled,  by  careful  dissection  under  water,  and  may  be  Been  to  com- 
mence either  by  free  caeca!  ends,  or   by 

ir  -I*    I  c-    1-        c  it.    f  anastomotic    loops.      Tlie    total    number 

344.— Vertical  Section  of  the  Tes-        ~      .       .  ■•       .   .      .r  . 

tide,  to  show  the  arrangement  of     <»*  *°'^»  "  considered  by  Monro   to   he 
the  Diicta  about  300,  and  the  length  of  each  »bool 

sixteen  feet:  by  Lautb,  their  number  is 
estimated  at  840,  and  their  avera^ 
length  two  feet  and  a  quarter.  Their 
diameter  varies  from  xo^'**  ^  yhs  **f  *" 
inch.  The  tubuli  are  pale  in  colour  in 
early  life,  but,  in  old  age,  they  acquire  a 
deep  yellow  tinge,  from  containing  much 
fatty  matter.  They  consist  of  b  base- 
ment membrane,  lined  by  epithelium, 
consisting  of  nucleated  granular  cor- 
pusclee,  and  are  enclosed  in  a  delicate 
plexus  of  capillary  vessels.  In  the  apices 
of  the  lobules,  the  tubuli  become  less 
convoluted,  assume  a  nearly  straight 
courBC,  and  unite  blether  to  form  from 
twenty  to  thirty  larger  ducts,  of  about 
j>^th  of  an  inch  in  diameter,  and  these, 
from    their    straight   course,    are    called 

The  Vasa  Recta  enter  the  fibrous  tiwue 
of  the  mediastinum,  and  pass  upwards  and 
backwards,  forming,  in  their  ascent,  a 
close  network  of  anastomosing  tubes,  with 
exceedingly  thin  parietes;  this  constitutes  the  rele  letlis.  At  the  upper  end  of  the 
mediastinum,  the  vessels  of  the  rete  testis  terminate  in  from  twelve  to  fifteen  or 
twenty  ducts,  the  vasa  efferentia :  they  perforate  the  tunica  albuginea,  and  carry 
the  seminal  fluid  from  the  testis  to  the  epididymis.  Their  course  is  at  first  straight; 
they  then  become  enlarged,  and  exceedingly  convoluted,  and  form  a  series  of  coni- 
cal masses,  the  com'  vasculoH,  which,  together,  constitute  the  globus  major  of  the 
epididymis.  Each  cone  consists  of  a  single  convoluted  duct,  from  six  to  eight 
inches  in  length,  the  diameter  of  which  gradually  decreases  from  the  testis  to 
the  epididymis.  OppOBite  the  bases  of  the  cones,  the  e^rent  vessels  open  at 
narrow  intervals  into  a  single  duct,  which  constitutes,  by  its  complex  convolu- 
tions, the  body  and  globuB  minor  of  the  epididymis.  When  the  convolutions  of 
this  tube  are  unravelled,  it  measures  upwards  of  twenty  feet  in  length,  and 
iacreasea  in  breadth  and  thickness  as  it  approaches  the  vas  deferens.  The  con- 
volutions are  held  together  by  fine  areolar  tissue,  and  by  bands  of  fibrous  tissue. 
A  long  narrow  tube,  the  vasculum  aberrant  of  Haller,  is  occasionally  found  con- 
nected with  the  lower  part  of  the  canal  of  the  epididymis,  or  with  the  commence- 
ment of  the  vas  deferens,  and  extending  up  into  the  cord  for  about  two  or  three 
inches,  where  it  terminates  by  a  blind  extremity,  which  is  occasionally  bifurcated. 
Its  length  varies  from  an  inch  and  a  half  to  fourteen  inches,  and  sometime* 
it  becomes  dilated  towards  its  extremity;  more  commonly,  it  retains  the  same 
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diameter  throaghout.  Its  structure  is  eirailar  to  that  of  the  vas  deferenn. 
Occasionally,  it  is  found  unconnected  with  the  epididymiB. 

The  Vas  Deferens,  the  excretory  duct  of  the  testis,  is  the  continuation  of  the 
epididymia.  Conunencing  at  the  lower  part  of  the  globus  minor,  it  ascends  along 
the  posterior  and  inner  side  of  the  testis  and  epididymis,  and  along  the  back  part 
of  the  spermatic  cord,  through  the  spermatic  canal,  to  the  internal  abdominal 
ring.  From  the  ring  it  descends  into  the  pelvis,  crossing  the  external  iliac 
vessels,  and  hooks  round  the  outer  side  of  the  epigastric  artery;  at  the  side  of 
the  bladder,  it  curves  backwards  and  downwards  to  its  base,  crossing  outside  the 
obliterated  hypogastric  artery,  and  to  the  inner  side  of  the  ureter.  At  the  base 
of  the  bladder,  i^  lies  between  it  and  the  rectum,  running  along  the  inner  border 
of  the  vesicula  seminalis.  In  this  situation,  it  becomes  enlarged  and  saccu- 
lated; and,  becoming  narrowed,  at  the  base  of  the  prostate,  unites  with  the  duct 
of  the  vesicula  seminalis  to  form  the  ejaculatory  duct.  This  tube  presents  a  hard 
and  cordy  sensation  to  the  fingers,  is  about  two  feet  in  length,  of  cylindrical  form, 
and  about  a  line  and  a  quarter  in  diameter.  Its  walls  are  of  extreme  density  and 
thickness,  measuring  one-third  of  a  line;  and  its  canal  is  extremely  small, 
measuring  about  half  a  line. 

In  structure,  the  vas  deferens  consists  of  three  coats:  an  external,  or  cellular 
coat;  a  muscular  coat,  which  is  thick,  dense,  elastic,  and  consists  of  two  longitu- 
dinal, and  an  intermediate  circular  layer  of  muscular  fibres. 

The  internal,  or  mucous  coat,  is  pale,  and  arranged  in  longitudinal  plicae;  its 
epithelial  covering  is  of  the  columnar  variety. 

Ve91C0L£  Ueminales. 

The  Seminal  Fesiclet  are  two  lobulated  membranous  pouches,  placed  between 

the  base  of  the  bladder  and  the  rectum,  and  supposed  to  serve  as  reservoirs  for 
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contact  with  the  base  of  the  bladder,  extending  from  near  the  termination  of  ii» 
ureters  to  the  base  of  the  prostate  gland.  Their  under  surface  rests  upon  the 
rectum,  from  which  they  are  separated  by  the  recto- vesical  fascia.  Their  poste- 
rior extremities  diverge  backwards  and  outwards  from  each  other.  Their  anterior 
extremities  are  pointed,  and  converge  towards  the  base  of  the  prostate  gland, 
where  each  joins  with  the  corresponding  vas  deferens  to  form  the  ejacolatory 
duct.  Along  the  inner  margin  of  each  vesicula  runs  the  enlarged  and  some- 
what convoluted  vas  deferens.  The  inner  border  of  the  vesicula,  and  the  corre- 
sponding vas  deferens,  form  the  lateral  boundary  of  a  triangular  space,  limited 
behind  by  the  recto-vesical  peritoneal  fold;  the  portion  of  the  bladder  inclnded 
in  this  space  rests  on  the  rectum,  and  corresponds  with  the  trigonum  Tesicse  in 
its  interior. 

Structure.  Each  vesicula  consists  of  a  single  tube,  coiled  upon  itself,  and  giving 
off  several  irregular  caecal  diverticula;  the  separate  coils,  as  well  as  the  diverdcola, 
being  connected  together  by  fibrous  tissue.  When  uncoiled,  this  tube  is  about 
the  diameter  of  a  quill,  and  varies  in  length  from  four  to  six  inches;  it  terminates 
posteriorly  in  a  cul-de-sctCy  but  its  anterior  extremity  becomes  constricted  into  a 
narrow  straight  duct,  which  joins  on  its  inner  side  with  the  corresponding  vas 
deferens,  and  forms  the  ejaculatory  duct. 

The  Ejaculatory  Ducts,  two  in  number,  one  on  each  side,  are  formed  by  the 
junction  of  the  duct  of  the  vesicula  seminalis  with  the  vas  deferens.  Each  duet 
is  about  three-quarters  of  an  inch  in  length;  it  commences  at  the  base  of  the 
prostate,  and  runs  forwards  and  upwards  in  a  canal  in  its  substance,  and  along 
the  side  of  the  utriculus,  to  terminate  by  a  separate  slit-like  orifice  upon  or  within 
the  margins  of  the  sinus  pocularis.  The  ducts  diminish  in  size,  and  converge 
towards  their  termination. 

Structure,  The  vesiculae  seminales  are  composed  of  three  coats:  extemai  or 
fibro'Cellular,  derived  from  the  recto-vesical  fascia;  middle  or  fibrous  coat,  which 
is  firm,  dense,  fibrous  in  structure,  somewhat  elastic,  and  contains,  according 
to  E.  H.  Weber,  muscular  fibres;  and  an  internal  or  mucous  coat,  which  is  pale,  of  a 
whitish-brown  colour,  and  presents  a  delicate  reticular  structure,  like  that  seen  in 
the  gall-bladder,  but  the  meshes  are  finer.  It  is  lined  by  squamous  epithelium. 
The  coats  of  the  ejaculatory  ducts  are  extremely  thin,  the  outer  fibrous  lay^  being 
almost  entirely  lost  after  their  entrance  into  the  prostate,  a  thin  layer  of  muscular 
fibres  and  the  mucous  membrane  forming  the  only  constituent  parts  of  these 
tubes. 

Vessels  and  Nerves,  The  arteries  supplying  the  vesiculie  seminales  are  derived 
from  the  inferior  vesical  and  middle  haemorrhoidal.  The  veins  and  lympkiUics 
accompany  the  arteries.     The  nerves  are  derived  from  the  hypogastric  plexus. 

The  Semen  is  a  thick  whitish  fluid,  having  a  peculiar  odour.  It  consists  of  a 
fluid,  the  liquor  seminis,  and  solid  particles,  the  seminal  granules,  and  spermatozoa. 

The  liquor  seminis  is  transparent,  colourless,  and  of  an  albuminous  compo- 
sition, containing  particles  of  squamous  and  columnar  epithelium,  with  oU  globides 
and  granular  matter  floating  in  it,  besides  the  above-mentioned  solid  elements. 

The  seminal  granules  are  round  finely-granular  corpuscles,  measuring  x^s^ 
of  an  inch  in  diameter. 

The  spermatozoa,  or  spermatic  filaments,  are  the  essential  agents  in  producing 
fecundation.  They  are  minute  elongated  particles,  consisting  of  a  small  fiattened 
oval  extremity  or  body,  and  a  long  slender  caudal  filament.  A  small  circular 
spot  is  observed  in  the  centre  of  the  body,  and  at  its  point  of  connection  with  the 
tail  there  is  frequently  seen  a  projecting  rim  or  collar.  The  movements  of  these 
bodies  are  remarkable,  and  consist  of  a  lashing  and  undulatory  motion  of  the  taiL 

Descent  op  the  Testes. 

The  testes,  at  an  early  period  of  foetal  life,  are  placed  at  the  back  part  of  the 
abdominal  cavity,  behind  die  peritoneum,  in  front  and  a  little  below  the  kidnejs. 
The  anterior  surface  and  sides  are  invested  by  peritoneum;  the  blood-vessels  aiid 
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efferent  ducts  are  connected  with  their  posterior  surface;  and  attached  to  the 
lo^wer  end  is  a  peculiar  structure,  the  gubemaculum  testis,  which  is  said  to  assist 
in  their  descent. 

The  Cruherruiculum  TesH$  attains  its  full  development  between  the  fifth  and 
sixth  months;  it  is  a  conical-shaped  cord,  attached  above  to  the  lower  end  of 
the   epididymis,  and  below  to  the  bottom  of  the  scrotum.     It  is  placed  behind 
the  peritoneum,  lying  upon  the  front  of  the  Psoas  muscle,  and  completely  filling 
the  inguinal  canai.     It  consists  of  a  soft  transparent  areolar  tissue  within,  which 
often  appears  partially  hollow,  surrounded  by  a  layer  of  striped  muscular  fibres, 
the  Cremaster,  which  ascend  upon  this  body  to  be  attached  to  the  testis.     Ac- 
cording to  Mr.  Curling,   the  gubemaculum,   as  well   as   these   muscular  fibres, 
divides  below  into  three  processes:  the  external  and  broadest  is  connected  with 
Pou part's  ligament  in  the  inguinal  canal;  the  middle  process  descends  along  the 
mguinal  canal  to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos;  the  in- 
ternal one  is  firmly  attached  to  the  os  pubis  and  sheath  of  the  Rectus  muscle; 
some  fibres,  moreover,  are  reflected  from  the  Internal  oblique  on  to  the  front  of 
the  gubemaculum.     Up  to  the  fifth  month,  the  testis  is  situated  in  the  lumbar 
region,  covered  in  front  and  at  the  sides  by  peritoneum,  and  supported  in  its 
position  by  a  fold  of  this  membrane,  the  mesorchium:  between  the  fifth  and  sixth 
months  the  testis  descends  to  the  iliac  fossa,  the  gubemaculum  at  the  same  time 
becoming  shortened:  during  the  seventh  month,  it  enters  the  internal  abdominal 
ring,  a  small  pouch  of  peritoneum  (processus  vaginalis)  preceding  the  testis  in 
its  course  through  the  canal.     By  the  end  of  the  eighth  month,  the  testis  has 
descended  into  the  scrotum,  carrying  down  with  it  a  lengthened  pouch  of  perito- 
neum, which  communicates  by  its  upper  extremity  with  the  peritoneal  cavity. 
Just  before  birth,  the  upper  part  of  this  pouch  becomes  closed,  and  this  obliteration 
extends  gradually  downwards  to  within  a  short  distance  of  the  testis.     The  pro- 
cess of  peritoneum  surrounding  the  testis,  which  is  now  entirely  cut  off  from  the 
general  peritoneal  cavity,  is  called  the  tunica  vaginalis. 

Mr.  Curling  considers  that  the  descent  of  the  testis  is  effected  by  means  of  the 
muscular  fibres  of  the  gubemaculum;  those  fibres  which  proceed  from  Poupart's 
ligament  and  the  Obliquus  intemus  are  said  to  guide  the  organ  into  the  inguinal 
canal;  those  attached  to  the  pubis  draw  it  below  the  external  abdominal  ring;  and 
those  attached  to  the  bottcnn  of  the  scrotum  complete  its  descent.  During  the 
descent  of  the  organ  these  muscular  fibres  become  gradually  everted,  forming  a 
muscular  layer,  which  becomes  placed  external  to  the  process  of  the  peritoneum, 
surrounding  the  gland  and  spermatic  cord,  and  constitutes  the  Cremaster.  In  the 
female,  a  small  cord,  corresponding  to  the  gubemaculum  in  the  male,  descends  to 
the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  the  uterus.  A 
pouch  of  peritoneum  accompanies  it  along  the  inguinal  canal,  analogous  to  the 
processus  vaginalis  in  the  male;  it  is  called  the  canal  o/Nuck. 


Female  Organs  of  Generation. 

THE  external  OrgwiH  of  Generation  in  the  female  are  the  mons  VeneriB,  the 
labia  Diftjora  and  minora,  the  clitoris,  tlie  meatus  urinarius,  and  the  orifice 
of  the  vagina.  The  term  '  vulTa'  or  '  pudendum,'  aa  generally  applied,  inclades 
all  these  parts. 

The  Mons  Veneris  is  the  rounded  eminence  in  front  of  the  pubes,  formed  by  a 
collection  of  fatty  tissue  beneath  the  integument.  It  surmounts  the  vulva,  and  is 
covered  with  hair  at  the  time  of  puberty. 

34,6. — The  Vulva.    Eiterual  Female  Orgaos  of  Oeneratioo. 


I 


The  Labia  Majora  are  two  promiuent  longitudinal  cntsneoas  folds,  extending 
downwards  from  tlie  mons  Veneris  to  the  anterior  boundary  of  the  perimeom,  and 
enclosing  an  elliptical  fissure,  the  common  urino-sexual  opening.  Each  labium  19 
formed  externally  of  integument,  covered  with  hair;  internally,  of  mucous  mem- 
brane, which  is  continuous  with  the  gen i to- urinary  mucous  tract;  and  between 
the  two,  of  a  considerable  quantity  of  areolar  tissue,  fat^  and  a  tissue  resembling 


VULVA.  683 

the  dartos  of  the  scrotum,  besides  vessels,  nerves,  and  glands.  The  labia  are 
thicker  in  front  than  behind,  and  joined  together  at  each  extremity,  forming  the 
anterior  and  posterior  commissures.  The  interval  left  between  the  posterior  com- 
missure and  the  margin  of  the  anus  is  about  an  inch  in  length,  and  constitutes  the 
perinaeum.  Just  within  the  posterior  commissure  is  a  small,  transverse  fold,  the 
frcenulum  pudendi  or  fourchette^  which  is  commonly  ruptured  in  the  first  partu- 
rition, and  the  space  between  it  and  the  commissure  is  called  the  fossa  navicularis. 
The  labia  are  analogous  to  the  scrotum  in  the  male. 

The  Labia  Minora  or  Nymphce  are  two  small  folds  of  mucous  membrane, 
situated  within  the  labia  majora,  and  extending  from  the  clitoris  obliquely  down- 
wards and  outwards  for  about  an  inch  and  a  half  on  each  side  of  the  orifice  of  the 
vagina,  on  the  sides  of  which  they  are  lost.  They  are  continuous  externally  with 
the  labia  majora,  internally  with  the  inner  surface  of  the  vagina.  As  they  con- 
verge towards  the  clitoris  in  front,  each  labium  divides  into  two  folds,  which 
surround  the  glans  clitoridis,  the  superior  folds  uniting  to  form  the  praeputium 
clitoridis,  the  inferior  folds  being  attached  to  the  glans,  and  forming  the  frsenum. 
The  nymphse  are  composed  of  mucous  membrane,  covered  by  a  thin  epithelial 
layer.  They  contain  a  plexus  of  vessels  in  their  interior,  and  are  provided  with 
numerous  large  mucous  crypts  which  secrete  abundance  of  sebaceous  matter. 

The  Clitoris  is  an  erectile  structure,  analogous  to  the  corpus  cavemosum  of  the 
penis.  It  is  situated  beneath  the  anterior  commissure,  partially  hidden  between 
the*  anterior  extremities  of  the  labia  minora.  It  is  an  elongated  organ,  connected 
to  the  rami  of  the  pubes  and  ischium  on  each  side  by  two  crura;  the  body  is 
short,  and  concealed  beneath  the  labia;  its  free  extremity,  the  glans  clitoridis,  is 
a  small  rounded  tubercle,  consisting  of  spongy  erectile  tissue,  and  highly  sensitive. 
The  clitoris  consists  of  two  corpora  cavernosa,  composed  of  erectile  tissue  enclosed 
in  a  dense  layer  of  fibrous  membrane,  and  united  together  along  their  inner  sur- 
faces by  an  incomplete  fibrous  pectiniform  septum.  The  clitoris  is  provided,  like 
the  penis,  with  a  suspensory  ligament,  and  with  two  small  muscles,  the  Erectores 
clitoridis,  which  are  inserted  into  the  crura  of  the  corpus  cavemosum. 

Between  the  clitoris  above,  and  the  entrance  of  the  vagina  below,  is  a  tri- 
angular smooth  surface,  bounded  on  each  side  by  the  nymphas:  this  is  the 
vestibule. 

The  orifice  of  the  urethra  {meatus  urinarius\  is  situated  at  the  back  part  of 
the  vestibule,  about  an  inch  below  the  clitoris,  and  near  the  margin  of  the  vagina, 
surrounded  by  a  prominent  elevation  of  the  mucous  membrane.  Below  the 
meatus  urinarius,  is  the  orifice  of  the  vagina,  an  elliptical  aperture,  more  or  less 
closed  in  the  virgin,  by  a  membranous  fold,  the  hymen. 

The  Hymen  is  a  thin  semilunar  fold  of  mucous  membrane,  stretched  across 
the  lower  part  of  the  orifice  of  the  vagina;  its  concave  margin  being  turned 
upwards  towards  the  pubes.  Sometimes  this  membrane  forms  a  complete 
septum  across  the  orifice  of  the  vagina,  which  constitutes  an  imperforate  hymen. 
Occasionally,  it  forms  a  circular  septum,  perforated  in  the  centre  by  a  round 
opening;  sometimes  it  is  cribriform,  or  its  free  margin  forms  a  membranous 
fringe,  or  it  may  be  entirely  absent.  The  hymen  cannot,  consequently,  be  con- 
sidered as  a  proof  of  virginity.  Its  rupture,  or  the  rudimentary  condition  of  the 
membrane  above  referred  to,  gives  rise  to  those  small  rounded  elevations  which 
surround  the  opening  of  the  vagina,  the  caruncultB  myrtiformes. 

Glands  of  Bartholine,  On  each  side  of  the  commencement  of  the  vagina,  are 
two  round,  or  oblong  bodies,  of  a  reddish-yellow  colour,  and  of  the  size  of  an 
almond:  they  are  analogous  to  Cowper*s  glands  in  the  male,  and  are  called  the 
glands  of  Bartholine,  Each  gland  opens  by  means  of  a  long  single  duct,  upon 
the  inner  side  of  the  njrmphie,  external  to  the  hymen.  Extending  from  the 
clitoris,  along  either  side  of  the  vagina,  and  lying  a  little  behind  the  nymphae,  are 
two  large  oblong  masses,  about  an  inch  in  length,  consisting  of  a  plexus  of  veins, 
enclosed  in  a  thin  layer  of  fibrous  membrane.  These  bodies  are  narrow  in  front, 
rounded  below,  and  are  connected  with  the  crura  of  the  clitoris  and  rami  of  the 
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pubes:  thej  are  termed  hj  Eobelt,  the  bulM  vetltbuli,  and  he  conBiders  them  iiu- 
logouB  to  the  bulb  of  the  corpae  spongioBom  in  the  male.  Immediat«lj  in  fhmi 
of  this  body  is  &  smaller  venous  plexuB,  continnoue  with  the  bnlbus  vestiboti 
behind,  and  the  glans  clitoridie  in  front:  it  is  called  by  Eobelt,  the  part  inttr- 
media,  and  is  considered  by  him  as  analogous  to  that  part  of  the  bodj  of  tlw 
corpus  BpoDgioaum  which  immediately  succeeds  the  bulb. 

347. — Section  of  Female  Pelris,  showing  pomtion  of  ViscenL 


Bladdbe. 
The  bladder  is  situated  at  the  anterior  part  of  the  pelvis.  It  is  in  relatioo, 
in  front,  with  the  ob  pubis;  behind,  with  the  uCems,  some  convolutions  of  the 
small  intestiue  being  interposed;  its  base  lies  in  contact  with  the  neck  of  tht 
uterus,  and  with  the  anterior  wall  of  the  vagina.  The  bladder  is  larger  in  the 
female  than  in  the  male,  and  very  broad  in  its  transverse  diameter. 

Urethra. 
The  urethra  iB  a  narrow  membranous  canal,  about  an  inch  and  a  half  in  length, 
extending  from  the  neck  of  the  bladder  to  the  meatus  urinarius.  It  is  placfJ 
beneath  the  symphysis  pubis,  imbedded  in  the  anterior  wall  of  the  vagina;  twl 
itB  direction  is  obliquely  downwards  and  forwards,  its  course  being  aligfatij 
curved,  the  concavity  directed  upwards.  Its  diameter,  when  undilated,  is  abool 
a  quarter  of  an  inch.  The  urethra  perforates  the  triangular  ligament,  preciselj 
as  in  the  male,  and  is  surrounded  by  the  muscular  fibres  of  the  CompresW 
urethrffi. 

Structure.  The  urethra  consists  of  three  coats:  muscular,  erectile,  and  mnccoi- 
The  muteular  coal  is  continuous  with  that  of  the  bladder;  it  extends  the  wbolr 
length  of  the  tube,  and  conaista  of  a  thick  stratum  of  circular  fibres. 
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A  thin  layer  of  apongj,  erectile  tissae,  intennixed  with  mnch  elastic  tlseue, 
liee  immediately  beneath  the  mucous  coat. 

The  mueoui  coat  is  pale,  continaoua,  externally,  with  the  Tulva,  and  intenially 
with  that  of  the  bladder.  It  is  thrown  into  longitudinal  folds,  one  of  which, 
placed  along  the  floor  of  the  canal,  resembles  the  reru-montanum  in  the  male 
urethra.  It  is  lined  by  laminated  epithelium,  which  becomes  spheroidal  at  the 
bladder.     Its  external  orifice  is  surrounded  by  a  few  mucous  follicles. 

The  urethra,  from  not  being  surrounded  by  dense  resisting  structures,  as  in  the 
male,  admits  of  considerable  dilatation,  which  enables  the  surgeon  to  remove  with 
considerable  facility,  calculi,  or  other  foreign  bodies,  from  the  cavity  of  the 
bladder. 

Bectitx. 

The  rectum  is  more  capacious,  and  less  curved  in  the  female,  than  in  the  male. 

The  Jirtt  portion  extends  from  the  left  aacro-iliac  aytnpbysis  to  the  middle  of 
the  sacrum.  It  is  surrounded  by  peritoneum;  and  its  connections  are  similar  to 
those  in  the  male. 

The  leeond  portion  extends  to  the  tip  of  the  coccyx.  It  is  covered  by  the 
peritoneum  in  front,  for  a  ebort  distance,  at  its  upper  part,  and  is  in  relation  with 
the  posterior  wall  of  the  vagina. 

The  third  portion  curves  backwards,  ttora  the  vagina  to  the  anus,  leaving  a 
space  which  corresponds  on  the  surface  of  the  body  to  the  perinieum.  Its 
extremity  is  surrounded  by  the  Sphincter  muscles,  and  its  aides  are  supported  by 
the  Levotores  ani. 

ToB  Vagina. 

The  vagina  is  a  membranous  canal,  extending  from  the  vulva  to  the  ntema. 
It  is  situated  in  the  cavity  of  the  pelvis,  behind  the  bladder,  and  in  front  of 
the  rectum.  Its  direction  is  carved  forwards  and  downwards,  following  at  first 
the  line  of  the  axis  of  the  cavity  of  the  pelvis,  and  afterwords  that  of  the  outlet. 
It  is  cylindricBl  in  shape,  flattened  from  before  backwards,  and  its  waUs  are 
ordinarily  in  contact  with  each  other.  Its  length  is  about  four  inches  along  its 
anterior  wall,  and  between  five  or  six  along  its  poaterior  wall.  It  is  constricted 
at  it«  commencement,  and  becomes  dilated  near  the  uterine  extremity;  it  sur- 
rounds the  vaginal  portion  of  the  cervix  uteri,  at  some  distance  from  the  oa,  and 
its  attachment  extends  higher  up  on  the  posterior  than  on  the  snterior  wall. 

Relatiom.  Its  anterior  surface  is  concave,  and  in  relation  with  the  base  of 
the  bladder,  and  with  the  urethra.  Its  potterior  turfaee  is  convex,  and  con- 
nected to  the  anterior  wall  of  the  rectum,  for  the  lower  three-fourths  of  its 
extent,  the  upper  fourth  being  separated  from  that  tube  by  the  recto-uterine  fold 
of  peritoneum,  which  forms  a  eut-de-iae  between  the  vagina  and  rectum.  Its 
sides  give  attachment  superiorly  to  the  broad  ligaments,  and  ioferiorly  to  the 
LevatorcB  ani  muscles  and  recto-vesical  fascia. 

Structure.  The  vagina  consists  of  an  external,  or  muscular  coat,  a  layer  of 
erectile  tissue,  and  an  internal  mucous  lining. 

The  muscular  coat  consists  of  longitudinal  fibres,  which  surround  the  vagina, 
and  are  continuous  with  the  superficial  muscular  fibres  of  the  uterus.  The 
strongest  fasiculi  are  those  attached  to  the  recto-vesical  fascia  on  each  side. 

The  erectile  tissue  is  enclosed  between  two  layers  of  fibrous  membrane:  it  is 
more  abundant  at  the  lower  than  at  the  upper  part  of  the  vagina. 

The  mucous    membrane  is  continuous,  above,    with    that  lining   the   uterus, 
and   below,    with    the  integument  covering   the  labia  majora.       Its    inner  sur- 
face presents,    along    the    anterior    and   posterior   walls,    a   loniritudinal    ridee. 
or  raphe,  called  the  column  of  ike  vagina, 
rugse,  extend  outwards  from  the  raphe  on 
distinct  near  the  orifice  of  the  vagina,  espe 
They  indicate  ita  adaptation  for  dilatation, 


686  FEMALE  ORGANS  OF  GENERATION. 

enlargement  during  parturition.  The  mucous  membrane  is  covered  Tvith  conic«l 
and  filiform  papillae,  and  provided  with  mucous  glands  and  follicles,  -which  are 
especially  numerous  in  its  upper  part,  and  around  the  cervix  uteri. 

The  Uterus. 

The  uterus  is  the  organ  of  gestation,  receiving  the  fecundated  ovum  in  its 
cavity,  retaining  and  supporting  it  during  the  development  of  the  foetus,  and  the 
principal  agent  in  its  expulsion  at  the  time  of  parturition. 

In  the  virgin  state  it  is  pear-shaped,  flattened  from  before  backTvardsi,  and 
situated  in  the  cavity  of  the  pelvis,  between  the  bladder  and  rectum;  it  is 
retained  in  its  position  by  the  round  and  broad  ligaments  on  each  side,  and  pro- 
jects into  the  upper  end  of  the  vagina  below.  Its  upper  end,  or  base,  is 
directed  upwards  and  forwards;  its  lower  end,  or  apex,  downwards  and  back- 
wards, in  the  line  of  the  axis  of  the  inlet  of  the  pelvis,  and  forming  an  angle 
with  the  vagina,  the  direction  of  which  corresponds  to  the  cavity  and  outlet  of 
the  pelvis.  The  uterus  measures  about  three  inches  in  length,  two  in  breadth,  at 
its  upper  part,  and  an  inch  in  thickness.  It  weighs,  at  puberty,  from  seven  to 
twelve  drachms,  and,  after  parturition,  from  one  ounce  and  a  half  to  two  ounces. 
The  uterus  is  divided  into  fundus,  body,  cervix,  and  os  uteri. 

The  Fundus  is  the  upper  broad  extremity  of  the  organ:  it  is  convex,  covered 
by  peritoneum,  and  placed  on  a  line  below  the  level  of  the  brim  of  the  pelvis. 

The  Body  gradu^ly  narrows  from  the  fundus  to  the  neck.  Its  anterior  sur^ 
face  is  flattened,  covered  by  peritoneum  in  the  upper  three-fourths  of  its  extent* 
and  separated  from  the  bladder  by  some  convolutions  of  the  small  intestine:  the 
lower  fourth  is  connected  with  the  bladder.  Its  posterior  surface  is  convex, 
covered  by  peritoneum  throughout,  and  separated  from  the  rectum  by  some  con- 
volutions of  the  intestine.  Its  lateral  margins  are  concave,  and  give  attachment 
to  the  broad  ligaments,  the  ligament  of  the  ovary,  the  Fallopian  tube,  and  round 
ligament. 

The  Cervix  is  the  lower  rounded  and  narrowed  portion  of  the  uterus:  around 
its  circumference  is  attached  the  upper  end  of  the  vagina,  which  extends  upwards 
a  greater  distance  behind  than  in  front. 

At  the  vaginal  extremity  of  the  uterus  is  an  aperture,  the  os  uteri,  round  in 
the  virgin,  and  transverse  after  parturition.  It  is  bounded  by  two  lips,  an  ante- 
rior one,  which  is  thick,  a  posterior  narrow  and  long. 

Ligaments,  The  ligaments  of  the  uterus  are  six  in  number:  two  anterior,  two 
posterior,  and  two  lateral.     They  are  formed  by  peritoneum. 

The  two  anterior  ligaments  (vesico-uterine),  are  two  semilunar  folds,  which 
pa^s  between  the  neck  of  the  uterus  and  the  posterior  surface  of  the  bladder. 

The  two  posterior  ligaments  {recto-uterine),  pass  between  the  sides  of  the 
uterus  and  rectum. 

The  two  lateral,  or  broad  ligaments,  pass  from  the  sides  of  the  uterus  to  the 
lateral  walls  of  the  pelvis,  forming  a  septum  across  the  pelvis,  which  divides  this 
cavity  into  two  portions.  In  the  anterior  part  are  contained  the  bladder,  urethra, 
and  vagina;  in  the  posterior  part,  the  rectum. 

The  Cavity  of  the  Uterus  is  small  in  comparison  with  the  size  of  the  organ: 
that  portion  corresponding  to  the  body  is  triangular,  flattened  from  before  back- 
wards, so  that  its  walls  are  closely  approximated,  and  having  its  base  directed 
upwards  towards  the  fundus.  At  each  superior  angle  is  a  funnel-shaped  cavity, 
which  constitutes  the  remains  of  the  division  of  the  body  of  the  uterus  into  two 
comua;  and  at  the  bottom  of  each  cavity  is  the  minute  orifice  of  the  Fallopian 
tube.  At  the  inferior  angle  of  the  uterine  cavity,  is  a  small  constricted  opening, 
the  internal  orifice  (ostium  internum),  which  leads  into  the  cavity  of  the  cervix. 
The  cavity  in  the  cervix  is  somewhat  cylindrical,  flattened  from  before  back- 
wards, broader  at  the  centre  than  at  either  extremity,  and  communicates,  below, 
with  the  vagina.  The  walls  of  the  canal  present  two  longitudinal  columns, 
which  run,  one  on  its  anterior,  the  other  on  its  posterior  surface;  and  from  the« 
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proceed  a  number  of  smaller  oblique  columns,  giving  the  appearance  of  branches 
from  the  stem  of  a  tree,  and  hence  the  name,  arbor  vittB  uterinuSy  applied  to  it. 
These  folds  usually  become  yery  indistinct  after  the  first  labour. 

Structure.  The  uterus  is  composed  of  three  coats,  an  external  serous  coat,  a 
middle,  or  muscular  layer,  and  an  internal  mucous  coat. 

The  serous  coat  is  derived  from  the  peritoneum:  it  invests  the  fundus  and 
the  whole  of  the-  posterior  surface  of  the  body  of  the  uterus,  but  only  the  upper 
three-fovrths  of  its  anterior  surface. 

The  muscular  coat  forms  the  chief  bulk  of  the  substance  of  the  uterus.  In 
the  unimpregnated  state,  it  is  dense,  firm,  of  a  greyish  colour,  and  cuts  almost 
like  cartilage.  It  is  thick  opposite  the  middle  of  the  body  and  fundus,  and  thin 
at  the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  unstriped  muscular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood,  and  lymphatic 
vessels  and  nerves.  -  In  the  impregnated  state,  the  muscular  tissue  becomes  more 
prominently  developed,  and  is  disposed  in  three  layers,  external,  middle,  and 
internal. 

The  external  layer  is  placed  beneath  the  peritoneum,  disposed  as  a  thin  plane 
on  the  anterior  and  posterior  surfaces.  It  consists  of  fibres,  which  pass  trans- 
versely across  the  fundus,  and,  converging  at  each  superior  angle  of  the  uterus, 
are  continued  on  the  Fallopian  tubes,  the  round  ligament,  and  ligament  of  the 
ovary;  some  passing  at  each  side  into  the  broad  ligament,  and  others  running 
backwards  from  the  cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  arrangement,  being 
disposed  longitudinally,  obliquely,  and  transversely. 

The  internal,  or  deep  layer,  consists  of  circular  fibres  arranged  in  the  form  of 
two  hollow  cones,  the  apices  of  which  surround  the  orifices  of  the  Fallopian  tubes, 
their  bases  intermingling  with  one  another  on  the  middle  of  the  body  of  the 
uterus.     At  the  cervix,  these  fibres  are  disposed  transversely. 

The  mucous  membrane  is  thin,  smooth,  and  closely  adherent  to  the  subjacent 
tissue.  It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tubes, 
with  the  peritoneum;  and  through  the  os  uteri,  with  the  mucous  lining  of  the 
vagina. 

In  the  body  of  the  uterus,  it  is  smooth,  soft,  of  a  reddish  colour,  lined  by 
columnar-ciliated  epithelium,  and  presenting,  when  viewed  with  a  lens,  the  orifices 
of  numerous  branched  tubular  glands,  which  are  visible  before  impregnation,  but 
become  much  enlarged  in  the  pregnant  state. 

In  the  cervix,  the  mucous  membrane  between  the  rugas  and  around  the  os  uteri, 
is  provided  vnth  numerous  mucous  follicles  and  glands.  The  small,  transparent, 
vesicular  elevations,  so  often  found  within  the  os  and  cervix  uteri,  are  due  to 
closure  of  the  mouths  of  these  follicles,  and  their  distension  vnth  its  proper 
secretion.  They  were  called  the  ovula  of  Naboth,  The  mucous  membrane 
covering  the  lower  half  of  the  cervix,  presents  numerous  papillae. 

Vessels  and  Nerves.  The  Arteries  of  the  uterus  are  the  two  uterine,  from  the 
internal  iliac;  and  the  two  ovarian,  from  the  aorta.  They  are  remarkable  for 
their  tortuous  course  in  the  substance  of  the  organ,  and  for  their  frequent 
anastomoses. 

The  Veins  are  of  large  size,  and  correspond  with  the  arteries.  In  the  impreg- 
nated uterus,  these  vessels  are  termed  the  uterine  sinuses,  consisting  of  the  lining 
membrane  of  the  veins  adhering  to  the  walls  of  canals  channelled  through  the 
substance  of  the  uterus.     They  terminate  in  the  uterine  plexuses. 

The  Lymphatics  are  of  large  size  in  the  impregnated  uterus,  and  terminate  in 
the  pelvic  and  lumbar  glands. 

The  Nerves  are  derived  from  the  inferior  hypogastric  and  spermatic  plexuses, 
and  from  the  third  and  fourth  sacral  nerves. 

For  an  elaborate  account  of  the  nerves  of  this  organ,  the  student  should  con- 
sult Dr.  Lee's  "  Memoir  on  the  Ganglia  and  Nerves  of  the  Uterus,"  1849;  and 
Dr.  Snow  Beck's  paper  "On  the  Nerves  of  the  Uterus."     Phil.  Trans.  1846. 
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The  form,  size,  and  situation  of  the  uteruc^  varies  at  different  periods  of  lif^  and  nDder 
different  circumstances. 

In  the  fcetuSy  the  uterus  is  contained  in  the  abdominal  cavity,  projecting  bejond  the 
brim  of  the  pelvis.    The  cervix  is  considerably  lai*ger  than  the  body. 

At  puberty,  the  uterus  is  pyriform  in  shape,  and  weighs  from  eight  to  ten  drachms.  It 
has  descended  into  the  pelvis,  the  fundus  being  just  below  the  level  of  the  brim  of  tha 
cavity.  The  arbor  vitse  is  distinct^  and  extends  to  the  upper  part  of  the  cavity  of  th^ 
organ. 

During^  and  after  menstruation^  the  organ  becomes  enlarged,  and  more  vascular,  iU 
surfaces  rounder;  the  os  externum  is  rounded,  its  labia  swollen,  and  the  lining  membnoe 
of  the  body  thickened,  softer,  and  of  a  darker  colour. 

During  rnregnancy,  the  uterus  increases  in  weight  from  one  pound  and  a  half  to  three 
pounds.  It  becomes  enormous^  enlarged,  and  projects  into  the  hypogastric  and  loifur 
part  of  the  umbilical  regions.  This  enleirgement,  which  continues  up  to  the  sixth  month 
of  gestation,  is  partially  due  to  increased  development  of  pre-existin?  and  new  formed 
muscular  tissue.  The  round  ligaments  are  enlai^ed,  and  Oie  broad  ligaments  beoome 
encroached  upon  by  the  uterus  making  its  way  between  their  laminaB.  The  mucous  mein- 
brane  becomes  more  vascular,  its  mucous  follicles  and  glands  enlarged,  the  rugse  aod 
folds  in  the  canal  of  the  cervix  become  obliterated ;  the  blood  and  lymphatic  ve^eia^  &^ 
well  as  the  nerves,  according  to  the  researches  of  Dr.  Lee,  become  greatlv  enlarged. 

J^ter  parturitian,  the  uterus  nearly  regains  its  usual  size,  weighing  from  two  to  tluw 
ounces,  but  its  cavity  is  lai*ger  than  in  the  virgin  state,  the  external  onfice  is  more  mariud 
and  assumes  a  transverse  direction,  its  edges  present  a  fissured  surface^  its  vessds  are 
tortuous,  and  its  muscular  layers  are  more  defined. 

In  old  agey  the  uterus  becomes  atrophied,  and  paler  and  denser  in  texture;  a  more 
distinct  constriction  separates  the  bodv  and  cervix.  The  ostium  internum,  and  occasioD- 
ally  the  vaginal  orifice,  often  becomes  obliterated,  and  its  labia  almost  entirely  disapp6ir. 

Appendages  op  the  Uteeus. 

'The  appendages  of  the  uterus  are  the  Fallopian  tubes,  the  ovaries  and  their 
ligaments,  and  the  round  ligaments.  These  structures,  together  with  their  nu- 
trient vessels  and  nerves,  and  some  scattered  muscular  fibres,  are  enclosed  betweea 
the  two  folds  of  peritoneum,  which  constitute  the  broad  ligaments:  they  are 
placed  in  the  following  order:  in  front  is  the  round  ligament;  the  Fallopiu 
tube  occupies  the  free  margin  of  the  broad  ligament:  the  ovary  and  its  ligameDt 
are  behind  and  below  the  latter. 

The  Fallopian  Tubes,  or  oviducts,  convey  the  ova  from  the  ovaries  to  the 
cavity  of  the  uterus.  They  are  two  in  number,  one  on  each  side,  and  situated  b 
the  free  margin  of  the  broad  ligament,  extending  from  each  superior  angle  of  the 
uterus  to  the  sides  of  the  pelvis.  Each  tube  varies  from  three  to  five  inches  in 
length;  its  canal  is  exceedingly  minute,  and  commences  at  the  superior  angle  of 
the  uterus  by  a  minute  orifice,  the  ostium  internum,  which  will  hardly  admit 
a  fine  bristle;  it  continues  narrow  along  the  inner  half  of  the  tube;  it  then 
gradually  widens  into  a  trumpet-shaped  extremity,  which  becomes  contracted  at 
its  termination.  This  orifice  is  called  the  ostium  abdominale,  and  communicates 
with  the  peritoneal  cavity.  Its  margins  are  surrounded  by  a  series  of  fringe-lii« 
processes,  i^rmeA  fimbriae,  and  one  of  these  processes  is  connected  with  the  outer 
end  of  the  ovary.  To  this  part  of  the  tube  the  name  fimbriated  extremity  u 
applied;  it  is  also  called  morsus  diaboli,  from  the  peculiar  manner  in  which  it 
embraces  the  surface  of  the  ovary  during  sexual  excitement. 

Structure.  The  Fallopian  tube  consists  of  three  coats,  serous,  muscular,  and 
mucous. 

The  external  or  serous  coat  is  derived  from  the  peritoneum. 

The  middle  or  muscular  coat  consists  of  an  external  longitudinal  and  an  is* 
temal  or  circular  layer  of  muscular  fibres  continuous  with  those  of  the  uterus. 

The  internal  or  mucous  coat  is  continuous  with  the  mucous  lining  of  the 
uterus,  and  at  the  free  extremity  of  the  tube  with  the  peritoneum.  It  is  throini 
into  longitudinal  folds  in  the  outer  part  of  the  tube,  which  indicate  its  adaptatiai 
for  dilatation,  and  is  covered  by  columnar  ciliated  epithelium.  This  form  of 
epithelium  is  also  found  on  the  inner  and  outer  surfaces  of  the  fimbrise. 

The  Ovaries  {testes  muliebres,  Galen)  are  analogous  to  the  testes  in  the  td/^ 
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They  are  two  oblong  flattened  oval  bodiee,  situated  one  on  each  lide  of  tlie  utertix 
in  the  posterior  part  of  the  broad  ligament,  behind  and  below  the  Fallopian  tubes. 
£ach  OTBTj  is  connected  with  the  broad  ligament  bj  its  anterior  margin;  by  its 
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inner  extremitjr  to  the  uterus  by  a  proper  ligament,  the  liganient  of  the  ovary; 
and  by  its  outer  extremity  to  the  fimbriated  extremity  of  the  Fallopian  tube  by  a 
short  ligamentous  cord.  Each  ovary  is  of  a  whitish  colour,  and  presents  either  a 
smooth  or  puckered  uneven  surface.  It  is  about  on  inch  and  a  half  in  length, 
three  quarters  of  an  inch  in  width,  and  nearly  half  an  inch  thick,  and  weighs 
&om  one  to  two  drachms.  Its.  surfaces  and  posterior  convex  border  are  free,  its 
anterior  straight  border  being  attached  to  the  broad  ligament. 

Structure.  The  ovary  is  completely  invested  by  peritoneum,  excepting  along 
its  anterior  attached  margin ;  beneath  this  is  the  proper  fibrous  coat  of  the  organ,  the 
tunica  albuginea,  which  is  extremely  dense  and  firm  in  structure,  and  encloses  a  firm 
reddish-white  vascular  structure,  the  stroma,  formed  apparently  by  delicate  prolon- 
gations continued  inwards  from  the  external  coat.  In  the  meshes  of  this  tissue  are 
numerous  vesicles,  the  ovisacs  of  the  future  ova,  and  termed  the  Graafian  veticUs, 
Before  impregnation  they  vary  in  number,  from  t«n  to  fifteen  or  twenty,  and  are 
from  the  size  of  a  pin's  head  to  a  pea;  but  Dr.  Martin  Barry  has  shewn,  that  0. 
large  number  of  microscopic  ovisacs  exist  in  the  parenchyma  of  the  organ, 
few  of  which  produce  ova.  These  vesicles  have  thin  transparent  walls,  end  are 
filled  with  a  clear,  colourless,  albuminous  fluid,  the  largest  vesicles  appearing  on 
the  surface  of  the  ovary  as  semi -transparent  elevations.  Each  vesicle  includes,  l>e- 
sides  the  fluid  contents  above  mentioned,  a  small  round  vesicular  body,  the  ovum. 
The  Graafian  vesicles  have  two  coats,  an  external  vascular  and  an  internal  coal, 
called  the  ovi  captule,  which  is  lined  by  a  granular  epithelial  layer,  the  membrana 
granuloma.  On  rupture  of  the  vesicle,  the  ovum  escapes  through  the  fimbriated 
extremity  of  the  F^lopian  tube  to  the  cavity  of  the  utems.  After  conception,  a 
yellow  mass,  the  corpus  luleum,  is  found  in  one  or  both  ovaries.  The  corpus 
lutenm  consists  of  a  circular  brownish  yellow  mass,  of  moderately  firm  consistence, 
containing  a  small  cavity  in  its  centre,  originally  occupied  by  the  ovum,  and  now 
more  or  less  obliterated.  The  cavity  is  lined  by  a  puckered  membrane,  the 
remains  of  the  ovisac.  In  recent  corpora  lutea,  the  aperture  through  which  the 
ovum  escaped  from  the  ovisac  remains  visible;  but  at  a  later  period  this  becomes 
closed,  a  small  puckered  cicatrix  on  the  surface  of  the  ovary  indicating  the 
existence  of  the  aperture.  Similar  appearances,  but  of  smaller  size  and  wanting 
the  central  cavity,  are  sometimes  fonnd  in  the  unimpregnated  ovaries;  tl 
false  corpora  lutsea. 
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In  the  ftetns,  the  ovariea  are  situated,  like  the  testes,  in  the  Inmbar  r^ion, 
near  the  kidneye.  They  may  be  dietinguiefaed  from  those  bodies  at  ma  earij 
period  by  their  elongated  and  flattened  form,  and  by  their  position,  which  is  at 
first  oblique  and  then  nearly  transverse.  They  gradually  descend  into  the 
pelvi.. 

The  Ligament  of  the  Ovary  is  a  rounded  cord,  which  extends  ftttm  each 
superior  angle  of  the  uterus  to  the  inner  extremity  of  the  ovary;  it  consisU  of 
fibrous  tissue,  and  a  few  muscular  fibres  derived  from  the  uterus. 

The  Round  Ligaments  are  tvro  rounded  cords,  between  four  and  five  inches  in 
length,  situated  between  the  layers  of  the  broad  ligament,  in  front  of  and  below  the 
Fallopian  tube.  Commencing  on  each  side  at  the  anperior  angle  of  the  utems, 
each  ligament  passes  forwards  and  outwards  through  the  internal  abdominal  ring, 
along  the  inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  Each 
ligament  consists  of  areolar  tissue,  vessels,  and  nerves,  besides  a  dense  bundle  of 
fibrous  tissue,  and  muscular  fibres  prolonged  from  the  uterus,  enclosed  in  a  dapli- 
cature  of  peritoneum,  which  in  the  ftstus  is  prolonged  in  the  form  of  a  tubnlar 
process  for  a  short  distance  into  the  inguinal  canal:  this  process  is  called  the 
canal  of  Nuck.  It  is  generally  obliterated  in  the  adult,  but  sometimea  remsios 
pervious  even  in  advanced  life.  It  is  analogous  to  the  peritoneal  pouch  which 
accompanies  the  descent  of  the  testis. 

Vettelt  and  Nerves.  The  Arteries  of  the  ovaries  and  Fallopian  tubes  are  the 
ovarian  from  the  aorta.  They  anastomose  with  the  termination  of  the  nterine 
arteries,  and  enter  the  attached  border  of  the  ovary. 

The  Veins  follow  the  course  of  the  arteries;  they  form  a  plexus  near  the 
ovary,  the  pampinij 
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mnch  enlarged  during  iMtation,  and  pre 
beneath  the  ekin.  These  glands  secrete 
as  a  protection  to  the  integument  of  the  ni 
consiets  of  numerous  vessels,  which  fon 
with  plain  muscular  fibres. 

Structure.  The  mamma  consists  of  gla 
its  lobes;  and  of  fatty  tissue  in  the  inter 
gland,  freed  from  cellular  tissue  and  fal 
texture,  circular  in  form,  flattened  from 
than  at  the  circumference,  and  presenti 
especially  in  front.  It  consists  of  numei 
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The  fatty  tiitue  surrounds  the  surface  < 
between  its  lobes  and  lobules.  It  usually 
determines  the  form  and  size  of  the  gland 
the  areola  and  nipple. 

Veitelt   and   Nervet.    The   Arteries 
from   the    thoracic    branches    of    the    oi 
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The  Surgical  Anatomy  of  Inguinal  Hernia. 

Dissection  (fig.  145).  For  the  dissection  of  the  parts  concerned  in  inguinal  hernia, 
a  male  subject,  free  from  fat,  should  always  be  selected.  The  body  should  be  placed 
in  the  prone  position,  the  abdomen  and  pelvis  raised  by  means  of  blocks  placed 
beneath  them,  and  the  lower  extremities  rotated  outwards,  so  as  to  make  the  parts  as 
tense  as  possible.  If  the  abdominal  walls  are  flaccid,  the  cavity  of  the  abdomen  should  bo 
inflated  by  an  aperture  through  the  umbilicus.  An  incision  should  be  made  along  the 
middle  line,  from  the  umbilicus  to  the  pubes,  and  continued  along  the  front  of  the  scro- 
tum ;  and  a  second  incision,  from  the  anterior  superior  spine  of  the  ilium  to  just  below 
the  umbilicua  These  incisions  should  divide  the  integument ;  and  the  tnangulaivBhaped 
flap  included  between  them  should  be  reflected  downwards  and  outwards^  when  the  super- 
ficial fascia  will  be  exposed. 

The  superficial  fascia  in  this  region  consists  of  two  layers,  between  which  are 
found  the  superficial  vessels  and  nerves,  and  the  inguinal  lymphatic  glands. 

The  superficial  layer  is  thick,  areolar  in  texture,  containing  adipose  tissue  in 
its  meshes,  the  quantity  of  which  varies  in  different  subjects.  Below,  it  passes 
over  Poupart*8  ligament,  and  is  continuous  with  the  outer  layer  of  the  superficial 
fascia  of  the  thigh.  This  fascia  is  continued  as  a  tubular  prolongation  around 
the  outer  surface  of  the  cord  and  testis.  In  this  situation,  it  changes  its  character: 
it  becomes  thin,  destitute  of  adipose  tissue,  and  of  a  pale  reddish  colour,  and 
assists  in  forming  the  dartos.  From  the  scrotum,  it  may  be  traced  backwards  to 
be  continuous  with  the  superficial  fascia  of  the  perinseum.  This  layer  should  be 
removed,  by  dividing  it  across  in  the  same  dii*ection  as  the  external  incisions,  and 
reflecting  it  downwards  and  outwards,  when  the  following  vessels  and  nerves  will 
be  exposed: 

The  superficial  epigastric,  circumflex  iliac,  and  external  pudic  vessels;  the 
terminal  filaments  of  the  ilio-hyopgastric  and  ilio-inguinal  nerves;  and  the  upper 
chain  of  inguinal  lymphatic  glands. 

The  superficial  epigastric  artery  crosses  Poupart's  ligament,  and  ascends  ob- 
liquely towards  the  umbilicus,  lying  midway  between  the  spine  of  the  ilium  and 
the  pubes.  It  supplies  the  integument,  and  anastomoses  with  the  deep  epigastric. 
This  vessel  is  a  branch  of  the  common  femoral  artery,  and  pierces  the  fascia  lata, 
below  Poupart's  ligament.  Its  accompanying  vein  empties  itself  into  the  internal 
saphena,  piercing  previously  the  cribriform  fascia. 

The  superficial  external  pudic  artery  passes  transversely  inwards  across  ^e 
spermatic  cord,  and  supplies  the  integument  of  the  hypogastric  region,  and  of  the 
penis  and  scrotum.  This  vessel  is  usually  divided  in  the  first  incision  made  in 
the  operation  for  inguinal  hernia,  and  usually  requires  the  application  of  a  ligature 
to  suppress  the  haemorrhage. 

The  circumflex  iliac  artery  passes  outwards  towards  the  crest  of  the  ilium. 
The  veins  accompanying  the  latter  vessels  ai'e  usually  much  larger  than  the 
arteries:  they  terminate  in  the  internal  saphena  vein. 

Lymphatic  vessels  are  found,  taking  the  same  course  as  the  blood-vessels:  they 
return  the  lymph  from  the  superficial  structures  in  the  lower  part  of  the  abdomen, 
the  scrotum,  penis,  and  external  surface  of  the  buttock,  and  terminate  in  a  small 
chain  of  lymphatic  glands,  three  or  four  in  number,  which  lie  on  a  level  with 
Poupart's  ligament  (p.  432). 

Nerves.  The  terminal  branch  of  the  ilio-inguinal  nerve  emerges  at  the  external 
abdominal  ring;  and  the  hypogastric  branch  of  the  ilio-hypogastric  nerve  perfo- 
rates the  aponeurosis  of  the  external  oblique,  above  and  to  the  outer  side  of  the 
external  ring  (pp.  519,  520). 

The  deep  layer  of  superficial  fascia  should  be  divided  across  in   the  same 
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direction  u  the  external  inciaionB,  separated  from  the  aponeurosis  of  the  External 
oblique,  to  which  it  is  conaected  hy  delicat«  areolar  tissue,  and  reflected  down- 
wards and  outwards.  It  is  thin,  aponeurotic  in  structure,  and  of  considerable 
strength.  It  is  intimately  adherent,  in  the  middle  line,  to  the  linea  alba,  and 
below,  to  the  whole  length  of  Foupart's  ligament  and  upper  part  of  the  fascia 
lata.  It  forms  a  thin  tubular  prolongation  around  the  outer  surface  of  the  cord, 
which  blends  with  the  superficial  layer,  and  is  continuous  with  the  dartos  of  the 
scrotum.  From  the  back  of  the  scrotum,  the  conjoined  layers  may  be  traced  into 
the  perinieum,  where  they  are  continuous  with  the  deep  layer  of  the  superficial 
fascia  in  this  region,  which  is  attached,  behind,  to  the  triangular  ligament,  and  on 
either  side,  to  the  rami  of  the  pubes  and  ischia.  The  connections  of  this  fascia 
serve  to  explain  the  course  taken  by  the  urine  in  extravasation  of  this  fluid  from 
rupture  of  the  urethra;  passing  forwards  from  the  perinnum  into  the  scrotum, 
it  ascends  on  to  the  abdomen,  but  is  prevented  extending  into  the  thighs  by  the 
attachment  of  the  fascia  to  the  rami  of  the  pubea  and  ischia,  on  each  side,  and 
to  the  deep  layer  of  Foupart's  ligament  in  front. 

349.— Inguinal  Hernia.    Superficial  Diaaection. 


The  aponturotii  of  the  External  oblique  muicle  is  exposed  on  the  removal  of 
this  fascia.  It  is  a  thin,  strong,  membranous  aponeurosis,  the  fibres  of  which  ore 
directed  obliquely  downwards  and  inwards.  It  is  attached  to  the  anterior  supe- 
rior spinous  process  of  the  ilium,  the  spine  of  the  pubes,  the  pectineal  line,  front 
of  the  pubes,  and  linea  alba.  That  portion  of  the  aponeurosis  which  extends 
from  the  anterior  superior  spine  of  the  ilium,  to  ihe  spine  of  the  pubes,  is  termed 
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Poupart's  ligament,  or  the  cmral  arch;  and  that  portion  which  is  inserted   into 
the  pectineal  line,  is  termed  Gimbemat's  ligament. 

Just  above  and  to  the  outer  side  of  the  crest  of  the  pubes,  a  triangular  interrml 
is  seen  in  the  aponeurosis  of  the  External  oblique,  called  the  external  obdomiMol 
ring;  it  transmits  the  spermatic  cord  in  the  male,  and  the  round  ligament  in  the 
female.  This  aperture  is  oblique  in  direction,  somewhat  triangular  in  form,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  usually  measures 
from  base  to  apex  about  an  inch,  and  transversely  about  half  an  inch.  It  is 
bounded  below  by  the  crest  of  the  os  pubis;  above,  by  a  series  of  curved  fibres, 
the  intercolumnar,  which  pass  across  the  upper  angle  of  the  ring  so  as  to  increase 
its  strength;  and  on  either  side,  by  the  free  borders  of  the  aponeurosis,  which  are 
called  the  columns  or  pillars  of  the  ring. 

The  external  pillar,  which,  at  the  same  time,  is  inferior  from  the  obliquity  of 
its  direction,  is  the  strongest;  it  is  formed  by  that  portion  of  Poupart's  ligament, 
which  is  inserted  into  the  spine  of  the  pubes;  it  projects  forwards,  and  forms  a 
kind  of  groove  or  canal,  upon  which  the  spermatic  cord  rests. 

The  internal  or  superior  pillar  is  a  broad,  thin,  flat  band,  which  interlaces 
with  its  fellow  of  the  opposite  side,  in  front  of  the  symphysis  pubis,  that  of  the 
right  side  being  most  superficiaL 

The  external  abdominal  ring  gives  passage  to  the  spermatic  cord  in  the  male, 
and  round  ligament  in  the  female;  it  is  much  larger  in  men  than  women  on 
account  of  the  large  size  of  the  spermatic  cord,  and  hence  the  greater  fr^uencj 
of  inguinal  hernia  in  the  former  sex. 

The  Intercolumnar  fibres  are  a  series  of  curved  tendinous  fibres,  which  arch 
across  the  lower  part  of  the  aponeurosis  of  the  External  oblique.  They  have  re- 
ceived their  name  from  stretching  across  between  the  two  pillars  of  the  external 
ring;  they  increase  the  strength  of  the  membrane  which  bounds  the  upper  part 
of  this  aperture,  and  prevent  the  divergence  of  the  pillars  from  one  another.  They 
are  thickest  below,  where  they  are  connected  to  the  outer  third  of  Poupart's  liga- 
ment, and  taking  a  curvilinear  course,  the  convexity  of  which  is  directed  down- 
wards, are  inserted  into  the  linea  alba.  They  are  much  thicker  and  stronger  at 
the  outer  angle  of  the  external  ring  than  internally,  and  are  more  strongly  de- 
veloped in  the  male  than  in  the  female.  These  fibres  are  continuous  with  a  thin 
fascia,  which  is  closely  connected  to  the  margins  of  the  external  ring,  and  has 
received  the  name  of  the  intercolumnar  or  external  spermatic  fascia;  it  forms  a 
tubular  prolongation  around  the  outer  surface  of  the  cord  and  testis,  and  encloses 
them  in  a  distinct  sheath.  The  sac  of  an  inguinal  hernia,  in  passing  through  the 
external  abdominal  ring,  receives  an  investment  from  the  intercolumnar  fascia. 

The  finger  should  be  introduced  a  slight  distance  into  the  external  ring,  and  if 
the  limb  is  extended  and  rotated  outwards,  the  aponeurosis  of  the  External  oblique, 
together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to  become  tense,  and 
the  external  ring  much  contracted;  if  the  limb  is,  on  the  contrary,  flexed  upon 
the  pelvis  and  rotated  inwards,  this  aponeurosis  will  become  lax,  and  the  external 
ring  sufficiently  enlarged  to  admit  the  finger  with  comparative  ease;  hence  the 
latter  position  should  always  be  assumed  in  cases  where  the  taxis  is  applied  for 
the  reduction  of  an  inguinal  hernia,  in  order  that  the  abdominal  walls  may  be  as 
much  relaxed  as  possible. 

The  aponeurosis  of  the  External  oblique  should  be  removed  by  dividing  it  across  in  the 
same  direction  as  the  external  incisions,  and  reflecting  it  outwards ;  great  care  is  reouisite 
in  separating  it  from  the  aponeurosis  of  the  muscle  beneath.  The  lower  part  of  the  In- 
ternal oblique  and  the  Cremaster  are  then  exposed,  together  with  the  inguinal  cuial, 
which  contains  the  spermatic  cord  (fig.  350).  The  mode  of  insertion  of  Poupart's  liga- 
ment and  Gimbemat's  ligament  into  the  pubes  should  also  be  examined. 

Pouparfs  IJgamenty  or  the  crural  arch,  extends  from  the  anterior  supmor 
spine  of  the  ilium  to  the  spine  of  the  pubes.  It  is  also  attached  to  the  pectineal 
line  to  the  extent  of  about  an  inch,  forming  Gimbemat's  ligament.  Its  general 
direction  is  curved  towards  the  thigh,  where  it  is  continuous  with  the  fascia  lata. 
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Its  outer  half  Ib  rounded,  oblique  In  Its  direction,  iind  continuous  with  the  Iliac 
fascia.  Its  inner  half  gradually  wideni  at  its  attachment  to  the  pubes,  is  more 
horizontal  in  direction,  and  lies  behind  the  spermatic  cord, 

Gimbtmatt  Ligament  is  that  portion  of  the  aponeurosis  of  the  External  ob- 
lique which  is  inserted  into  the  pectineal  linej  it  is  thin,  membranous  in  structure, 
triangular  in  shape,  the  base  directed  outwards,  and  passes  upwards  and  back- 
wards beneath  the  spermatic  cord,  from  the  spine  of  the  os  pubis  to  the  pectineal 
line,  to  the  extent  of  about  half  an  inch. 

The  Internal  oblique  MukIb  has  been  described  (p.231).  The  part  which  is 
now  exposed  is  partly  muscular  and  partly  tendinous  in  structure.  Those  fibres 
which  arise  from  the  outer  part  of  Poupart'a  ligament  are  thin,  pale  in  colour, 
curve  downwards,  and  terminate  in  an  aponeurosis,  which  passes  in  front  of  the 
Rectus  and  PTramidalis  muscles,  to  be  inserted  into  the  crest  of  the  os  pubis  and 

}5o. — Inguinal  Hernia,  showing  the  Internal  Ubiique, 
Cremaater,  and  i^Mnnatio  CanaL 


pectineal  line,  to  the  extent  of  half  an  inch,  in  common  with  that  of  the  Trans- 
versalis  muscle,  forming  by  their  junction  the  conjoined  tendon.  This  tendon  is 
placed  immediately  behind  Gimbemat's  ligament  and  the  external  abdominal  ring, 
and  serves  to  strengthen  what  would  otherwise  be  a  very  weak  point  in  the 
abdominal  wall.  When  the  pouch  of  inguinal  hernia  passes  directly  through  the 
external  ring,  forming  what  is  called  direct  inguinal  Aemia,  the  conjoined  tendon 
usually  forms  one  of  its  coverings. 

The  Triangular  Ligament  is  a  band  of  tendinous  fibres,  of  a  triangular  shape, 
which  is  continued  from  Ponpart's  ligament  at  its  attachment  to  the  pectineal 
line  upwards  and  inwards,  beneath  the  inner  pillar  of  the  external  ring  to  the 
linea  alba. 

The  Crematler  is  a  slender  mnscular  fasciculus,  which  arises  from  the  middle  of 
Poupart'a  ligament  at  the  inner  side  of  the  Internal  oblique,  being  connected  with 
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this  muscle,  and  also  occasionally  with  the  Transversalis.  It  passes  along  die 
outer  side  of  the  spermatic  cord,  descends  with  it  through  the  external  ring  npom 
the  front  and  sides  of  the  cord,  and  forms  a  series  of  loops,  which  differ  in  thick* 
ness  and  length  in  different  subjects.  Those  at  the  upper  part  of  the  cord  are  exceed- 
ingly short,  but  they  become  in  succession  longer  and  longer,  the  longest  reachinc 
down  as  low  as  the  testicle,  where  a  few  are  inserted  into  the  tunica  ra^inalis. 
These  loops  are  united  together  by  areolar  tissue,  and  form  a  thin  coyering  otct  ih» 
cord,  the  fascia  cremasterica.  The  fibres  ascend  along  the  inner  side  of  the  cord, 
and  are  inserted,  by  a  small  pointed  tendon,  into  the  crest  of  the  os  pabis  awl 
front  of  the  sheath  of  the  Rectus  muscle. 

It  will  be  observed,  that  the  origin  and  insertion  of  the  Cremaster  is  precisely 
similar  with  that  of  the  lower  fibres  of  the  Internal  oblique.  This  fact  adlbrds  an 
easy  explanation  of  the  manner  in  which  the  testicle  and  cord  are  invested  by 
this  muscle.  At  an  early  period  of  foetal  life,  the  testis  is  placed  at  the  lower 
and  back  part  of  the  abdominal  cavity,  but  during  its  descent  towards  the  scrotom, 
which  takes  place  before  birth,  it  passes  beneath  the  arched  border  of  the  Internal 
oblique.  In  its  passage  beneath  this  muscle  some  fibres  are  derived  from  its 
lower  part,  which  accompany  the  testicle  and  cord  into  the  scrotum. 

It  occasionally  happens  that  the  loops  of  the  Cremaster  surround  the  cord, 
some  lying  behind  as  well  as  in  front.  It  is  probable,  that  under  these  circum- 
stances the  testis,  in  its  descent,  passed  through  instead  of  beneath  the  fibres  of 
the  Internal  oblique. 

In  the  descent  of  an  oblique  inguinal  hernia,  which  takes  the  same  course  as 
the  spermatic  cord,  the  Cremaster  muscle  forms  one  of  its  coverings.  This  mosck 
becomes  largely  developed  in  cases  of  hydrocele  and  large  old  scrotal  hernia.  No 
such  muscle  exists  in  the  female,  but  an  analogous  structure  is  developed  in  diose 
cases  where  an  oblique  inguinal  hernia  descends  beneath  the  margin  of  the  Internal 
oblique. 

The  Internal  oblique  should  be  detached  from  Poupart*s  ligament,  separated  firom  the 
Transversalis  to  the  same  extent  as  in  the  previous  mcisions,  and  reflected  inwards  on 
to  the  sheath  of  the  Rectus  (fie.  354).  The  circumflex  ilii  vessels,  which  lie  betwcec 
these  two  muscles,  form  a  valuable  guide  to  their  separation. 

The  Transversalis  Muscle  has  been  previously  described  (p.  233.)  Its  lower 
part  is  partly  fleshy  and  partly  tendinous  in  structure;  this  portion  arises  from 
the  outer  third  of  Foupart's  ligament,  and  arching  downwards  and  inwards  over 
the  cord,  terminates  in  an  aponeurosis,  which  is  inserted  into  the  linea  alba^  the 
crest  of  the  pubes,  and  into  the  pectineal  line  to  the  extent  of  an  inch,  forming, 
together  with  the  Internal  oblique,  the  conjoined  tendon.  Between  the  lower 
border  of  this  muscle  and  Poupart*s  ligament,  a  space  is  left  in  which  is  seeo 
the  fascia  transversalis. 

The  Inguinaly  or  Spermatic  Canal,  contains  the  spermatic  cord  in  the  male, 
and  the  round  ligament  in  the  female.  It  is  an  oblique  canal,  about  an  inch  and  a 
half  in  length,  directed  downwards  and  inwards,  and  placed  parallel  with,  and  a 
little  above,  Poupart's  ligament.  It  communicates,  above,  with  the  cavity  of  the 
abdomen,  by  means  of  the  internal  abdominal  ring,  which  is  the  point  where  the 
cord  enters  the  spermatic  canal;  and  terminates,  below,  at  the  external  ring.  It 
is  bounded  in  front,  in  its  whole  length,  by  the  aponeurosis  of  the  External 
oblique,  and  by  the  Internal  oblique  for  its  outer  third;  behind,  by  the  trans- 
versalis fascia,  the  conjoined  tendon  of  the  Internal  oblique  and  Transversalisi 
and  the  triangular  ligament;  above,  by  the  arched  fibres  of  the  Internal  oblique 
and  Transversalis;  below,  by  the  union  of  the  fascia  transversalis  with  Poupart'^ 
ligament.  That  form  of  protrusion  in  which  the  intestine  follows  the  coarse 
of  the  spermatic  cord  along  the  spermatic  canal,  is  called  oblique  inguimal 
hernia. 

The  Fascia  Transversalis  is  a  thin  aponeurotic  membrane,  which  lies  between 
the  inner  surface  of  the  Transversalis  muscle  and  the  peritoneum.     It  forms  pan 


SPERMATIC  CANAL;  INTERNAL  RING-  697 

of  the  general  layer  of  fascia  which  lines  the  interior  of  the  abdominal  and  pelvic 
cavities,  and  is  directly  continuous  with  the  iliac  and  pelvic  fascia. 

In  the  inguinal  region,  the  trausversalis  fascia  is  thick  and  dense  in  struc- 
ture, and  joined  bj  fibres  from  the  aponeurosis  of  the  TranBTerssIis;  but  it 
becomes  thin  and  cellular  as  it  ascends  to  the  Diaphragm.  Below,  it  has  the 
following  attachments:  external  to  the  femoral  vessels,  it  is  connected  to  the 
posterior  margin  of  Poupart's  ligament,  and  is  there  continuous  with  the  iliac 
fascia.  Internal  to  these  vessels,  it  is  thin,  and  attached  to  the  pubes  and  pecti- 
neal line,  behind  the  conjoined  tendon  with  which  it  is  united;  and,  correspond- 
ing to  the  point  where  the  femoral  vessels  pass  into  the  thigh,  this  fascia  descenda 
in  front  of  them,  forming  the  anterior  wall  of  the  crural  sheath. 


3;i.— Inguinal  Hernia,  showing  the  Tnuthversalis  Muade^ 
the  TransverBalia  Faacia,  and  the  Internal  Abdominal  Ring. 


The  Internal  Abdominal  Sing  is  situated  in  the  transverealis  fascia,  midway 
between  the  anterior  superior  spine  of  the  ilium  and  the  spine  of  the  pubes,  and 
about  half  an  inch  above  Poupart's  ligament.     It  is  of  an  oval  form,  the  extremi- 
ties of  the  oval  directed   upwards  and  downwards,  varies  in  size  in   different 
Subjects,  and  is  much  larger  in  the  male  than  the  female.     It  is  bounded,  above, 
by  the  arched  fibres  of  the  Transversalis  muscle,  and  internally,  by  the  epigastric 
vessels.     It  transmits  the  spermatic  cord  in  the  male,  and  the  round  ligament  in 
the   female;  and  from  its  circumference,  a  thin,  funnel-shap^H   momKi-ano    th<> 
infundi  bull  form,  or  transverealis  fascia,  is  continued  round  ib 
enclosing  them  in  a  distinct  pouch.     When  the  eac  of  an  obliii 
passes    through    the    internal   ring,    the    transversalis    fascia 
coverings. 

Between  the  peritoneum  and  the  transversalis  fascia,  is  1 
areolar  tissue.     In  some  euhjecta  it  is  of  considerable  tbicknei 
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adipose  tissae.     Opposite  the  Intomal  ring,  It  Ib  continued  round  the  snr&ea  of 
the  cord,  forming  for  it  a  loose  sheath. 

The  Epigattric  Artery  bears  a  very  important  relation  to  the  internal  abd»- 
nioal  ring.  This  vessel  lies  between  the  transversatis  fascia  and  peritoneaxn,  wmA 
psaaes  obliquely  upwards  and  inwards,  from  its  origin  from  the  eztenial  ili»c,  10 
the  margin  of  the  sheath  of  the  Rectus  muscle.  In  this  course,  it  lies  Along  tkc 
lower  and  inner  margin  of  the  internal  ring,  and  beneath  the  commeaoemeat  of 
the  spermatic  cord,  the  vas  deferens  curving  round  it  as  it  passes  from  tiie  ring 
into  the  pelvis. 

The  Peritoneum,  corresponding  to  the  inner  surface  of  the  internal  rin^,  pre- 
sents a  well-marked  depression,  the  depth  of  which  varies  in  difiereot  But^ect^. 
A  thin  fibrous  band  ia  continued  from  it  along  the  iront  of  the  cord,  for  a  vmrimkAe 
distance,  and  becomes  ultimately  lost.  This  ia  the  remains  of  the  pouch  at 
peritoneum  which,  in  the  ftstua,  accompanies  the  cord  and  testis  into  the  scrotum. 
the  obliteration  of  which  commences  aoon  after  birth.  In  some  caeee,  the  fibroot 
band  can  only  be  traced  a  abort  distance;  but  occasionally,  it  may  be  folloired,  ■> 
a  fine  cord,  as  far  as  the  upper  end  of  the  tunica  vaginalis.  Sometimes  the  tube 
of  peritoneam  is  only  closed  at  intervals,  and  presents  a  sacculated  Bppear«nc«: 
or  a  single  pouch  may  extend  along  the  whole  length  of  the  cord,  which  may  be 
closed  above;  or  the  pouch  may  be  directly  continuous  with  the  peritoneum  by  an 
opening  at  its  upper  part. 

Inguinal  He&nh. 

Inguinal  hernia  includes  that  form  of  protrusion  which  makes  its  way  throu^ 
the  abdomen  in  the  inguinal  region. 

There  are  two  principal  varieties  of  inguinal  hernia:  external,  or  oblique,  and 
internal,  or  direct. 

External,  or  Obligue  Inguinal  Hernia,  the  most  frequent  of  the  two,  is  that 
form  of  protrusion  which  takes  the  same  course  as  the  spermatic  cord.  It  tA 
called  external,  from  the  neck  of  the  sac  being  on  the  outer  or  iliac  side  of  the 
epigastric  artery. 

Internal,  or  Direct  Inguinal  Hernia,  is  that  form  of  protrusion  which  does 
not  follow  the  same  course  as  the  cord,  but  protrudes  through  the  abdominal  wsU 
on  the  inner  or  pubic  side  of  the  epigastric  artery. 

Obliqcb  iNantH&L  Hbknia. 
In  oblique  inguinal  hernia,  the  intestine  escapes  from  the  abdominal  cavi^ 
at  the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum,  which  forms  the 
hernial  sac  As  it  enters  the  inguinal  canal,  it  receives  an  investment  from  the 
subserous  areolar  tissue,  and  is  enclosed  in  the  infundibuliform  process  of  the 
transversalis  fascia.  In  passing  along  the  inguinal  canal,  it  displaces  upward* 
the  arched  fibres  of  the  TransrereoUa  and  Internal  oblique  muscles,  and  is  sor- 
rounded  by  the  fibres  of  the  Cremaster.  It  then  passes  along  the  front  of  the 
cord,  and  escapes  i^m  the  inguinal  canal  at  the  external  ring,  receiving  an 
investment  from  the  intercolumnar  fascia.  Lastly,  it  descends  into  the  scrottun, 
receiving  coverings  from  the  superficial  fascia  and  the  integument. 
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all  that  is  necessary  for  the  replacement  of  the  hernia.  If  in  the  inguinal  canal, 
or  at  the  internal  ring,  it  will  be  necessary  to  divide  the  aponeurosis  of  the 
Sxtemal  oblique  so  as  to  lay  open  the  inguinal  canal.  In  dividing  the  stric- 
ture, the  direction  of  the  incision  should  be  directly  upwards. 

When  the  intestine  passes  along  the  spermatic  canal,  and  escapes  from  the 
external  ring  into  the  scrotum,  it  is  called  eamman  oblique  inguinal^  or  scrotal 
hernia.  If  the  intestine  does  not  escape  from  the  external  ring,  but  is  retained  in 
the  inguinal  canal,  it  is  called  incomplete  inguinal  hemiay  or  bubonocele.  In 
each  of  these  cases,  the  coverings  which  invest  it  will  depend  upon  the  extent  to 
which  it  descends  in  the  inguinal  canal. 

There  are  two  other  varieties  of  oblique  inguinal  hernia:  the  congenital,  and 
infantile. 

Congenital  Hernia  is  liable  to  occur  in  those  cases  where  the  pouch  of  perito- 
neum which  accompanies  the  cord  and  testis  in  its  descent  in  the  foetus  remains 
unclosed,  and  communicates  directly  with  the  peritoneum.  The  intestine  descends 
along  this  pouch  into  the  cavity  of  the  tunica  vaginalis,  and  lies  in  contact  with 
the  testis.  This  form  of  hernia  has  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  Infantile  Hernia^  the  hernial  sac  descends  along  the  inguinal  canal  into  the 
scrotum,  behind  the  pouch  of  peritoneum  which  accompanies  the  cord  and  testis 
into  the  same  part.  The  abdominal  aperture  of  this  pouch  is  closed,  but  the 
portion  contained  in  the  inguinal  canal  remains  unobliterated.  The  hernial  sac 
is  consequently  invested,  more  or  less  completely,  by  the  posterior  layer  of  the 
tunica  vaginalis,  from  which  it  is  separated  by  a  little  loose  areolar  tissue:  so  that 
in  operating  upon  this  variety  of  hernia,  three  layers  of  peritoneum  would 
require  division;  the  first  and  second  being  the  layers  of  the  tunica  vaginalis, 
the  third  the  anterior  layer  of  the  hernial  sac. 

DmECT  Inquinal  Herxia. 

In  direct  inguinal  hernia,  the  protrusion  makes  its  way  through  some  part  of 
the  abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly  through 
the  abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal 
wall  is  a  triangular  space  (Hesselbach's  triangle),  bounded,  externally,  by  the 
epigastric  artery;  internally,  by  the  margin  of  the  Rectus  muscle;  below,  by 
Foupart's  ligament.  The  conjoined  tendon  is  stretched  across  the  inner  two- 
thirds  of  this  space,  the  remaining  portion  of  the  space  being  filled  in  by  the 
transversalis  fascia. 

In  some  cases,  the  hernial  protrusion  escapes  from  the  abdomen  on  the  outer 
side  of  the  conjoined  tendon,  pushing  before  it  the  peritoneum,  the  subserous  cel- 
lular tissue,  and  the  transversalis  fascia.  It  then  enters  the  inguinal  canal,  passing 
along  nearly  its  whole  length,  and  finally  emerges  from  the  external  ring,  receiv- 
ing an  investment  from  the  intercolumnar  fascia.  The  coverings  of  this  form  of 
hernia  are  precisely  similar  to  those  investing  the  oblique  form  of  protrusion. 

In  other  cases,  and  this  is  the  more  frequent  variety,  the  intestine  is  either 
forced  through  the  fibres  of  the  conjoined  tendon,  or  the  tendon  is  gradually  dis- 
tended in  front  of  it,  so  as  to  form  a  complete  investment  for  it.  The  intestine 
then  enters  the  lower  end  of  the  inguinal  canal,  escapes  at  the  external  ring, 
lying  on  the  inner  side  of  the  cord,  and  receives  additional  coverings  from  the 
superficial  fascia  and  the  integument.  This  form  of  hernia  has  the  same  cover- 
ings as  the  oblique  variety,  excepting  that  the  conjoined  tendon  is  substituted  for 
the  Cremaster,  and  the  infundibuliform  fascia  is  replaced  by  a  part  of  the  general 
fascia  transversalis. 

The  seat  of  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at 
the  neck  of  the  sac,  or  at  the  external  ring.  In  that  form  of  hernia  which 
perforates  the  conjoined  tendon,  it  not  unfirequently  occurs  at  the  edges  of  the 
fissure  through  which  the  gut  passes.  In  dividing  the  stricture,  the  incision 
should  in  all  cases  be  directed  upwards. 
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If  the  hernial  protrusion  passes  into  the  inguinal  canal,  but  does  not 
from  the  external  abdominal  ring,  it  forms  what  is  called  incomplete  direct 
This  form  of  hernia  is  usually  of  small  size,  and,  in  corpulent  persons,   Tcrj 
difficult  of  detection. 

Direct  inguinal  hernia  is  of  much  less  frequent  occurrence  than  the  obliqiK. 
their  comparative  frequency  being,  according  to  Cloquet,  as  one  to  five.  It 
occurs  far  more  frequently  in  men  than  women,  on  account  of  the  larger  siza 
of  the  external  ring  in  the  former  sex.  It  diffisrs  from  the  oblique  in  iu 
smaller  size  and  globular  form,  dependant  most  probably  on  the  resistance  offered 
to  its  progress  by  the  transversalis  fascia  and  conjoined  tendon.  It  differs  also 
in  its  position,  being  placed  over  the  pubes,  and  not  in  the  course  of  the  inguinal 
canal.  The  epigastric  artery  runs  along  the  outer,  or  iliac  side  of  the  neck  ot 
the  sac,  and  the  spermatic  cord  along  its  external  and  posterior  side,  not  directly 
behind  it,  as  in  oblique  inguinal  hernia. 
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The  dissection  of  the  parts  comprised  in  the  anatomy  of  femoral  hernia  should  be  per- 
formed, if  possible,  upon  a  female  subject  free  from  fat.  The  subiect  should  lie  udod  its 
back ;  a  block  is  first  placed  xmder  the  pelvis,  the  thigh  everted,  and  the  knee  siigfatlj 
bent,  and  retained  in  tms  position.  An  incision  should  then  be  made  from  the  antencr 
superior  spinous  process  of  the  ilium  along  Poupart*s  Hgament  to  the  symph^ia  pubis ;  s 
second  incinon  should  be  caitied  transversely  across  tne  thigh  about  six  inches  beneatk 
the  preceding;  and  these  are  to  be  connected  together  by  a  vertical  one  carried  along  the 
inner  side  of  the  thigh.  These  several  incisions  should  divide  merely  the  integumeaot ; 
this  is  to  be  reflected  outwards^  when  the  superficial  &scia  will  be  exposed. 

The  Superficial  Fascia  at  the  upper  part  of  the  thigh  consists  of  two  layers., 
between  which  are  found  the  cutaneous  vessels  and  nerves,  and  numeroos  lym- 
phatic glands. 

The  superficial  layer  is  a  thick  and  dense  cellulo-fibrous  membrane,  in  the 
meshes  of  which  is  found  a  considerable  amount  of  adipose  tissue,  which  varies  in 
quantity  in  different  subjects;  this  layer  may  be  traced  upwards  over  Poupart*s 
ligament  to  be  continuous  with  the  superficial  fascia  of  the  abdomen;  whilst  below, 
and  on  the  inner  and  outer  sides  of  the  limb,  it  is  continuous  with  the  supo^ciaJ 
fascia  covering  the  rest  of  the  thigh.  This  layer  should  be  detached  by  dividing 
it  across  in  the  same  direction  as  the  external  incisions;  its  removal  will  be  facili- 
tated by  commencing  at  the  lower  and  inner  angle  of  the  space,  detaching  it  at  first 
from  the  front  of  the  internal  saphena  vein,  and  dissecting  it  off  fr*om  the  antericff 
surface  of  this  vessel  and  its  branches;  it  should  then  be  reflected  outwards,  in  the 
same  manner  as  the  integument.  The  cutaneous  vessels  and  nerves,  and  soper- 
ficial  inguinal  glands,  are  then  exposed,  lying  upon  the  deep  layer  of  superficial 
fascia.  These  are  the  internal  saphenous  vein,  and  the  superficial  epigastric, 
superficial  circumflexa  ilii,  and  superficial  pudic  vessels,  as  well  as  numerous 
lymphatics  ascending  with  the  saphena  vein  to  the  inguinal  glands. 

The  Internal  Saphena  Vein  is  a  vessel  of  considerable  size,  which  ascends 
obliquely  upwards  along  the  inner  side  of  the  thigh,  below  Poupart's  ligament 
It  passes  through  the  saphenous  opening  in  the  fascia  lata  to  terminate  in  the 
femoral  vein.  This  vessel  is  accompanied  by  numerous  lymphatics,  which  return 
the  lymph  from  the  dorsum  of  the  foot  and  inner  side  of  the  leg  and  thigh;  they 
terminate  in  the  inguinal  glands,  which  surround  the  saphenous  opening.  Con- 
verging towards  the  same  point  are  the  superficial  epigastric  vessels,  which 
run  across  Poupart's  ligament,  obliquely  upwards  and  inwards,  to  the  lower 
part  of  the  abdomen;  the  circumflexa  ilii  vessels  pass  obliquely  outwards  aloog 
Poupart's  ligament  to  the  crest  of  the  ilium;  and  the  superficial  external  pudic 
vessels,  pass  inwards  to  the  perinaeal  and  scrotal  regions.  These  vessels  supply 
the   subcutaneous  areolar   tissue  and  the  integument,  and  are  accompanied  by 
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numerous  lymphatic  resaele,  which  return  the  lymph  &om  the  asme  parta  to 
the  inguinal  glands. 

The  Suptrjieial  Inguinal  Glands  are  arranged  in  two  groups,  one  of  which  ia 
diapoaed  parallel  with  Foupart's  ligament;  the  other  U  placed  beneath  this  liga- 
ment, Burroundlng  the  termination  of  the  aaphena  vein,  and  following  (occasion- 
ally)  the  course  of  this  vessel  a  short  distance  along  the  thigh.  The  upper  chain 
receives  the  lymphatic  vessels  from  the  penis,  scrotum,  lower  part  of  the  abdomen, 
[»erinffium,  and  buttock;  the  lower  chain  receives  the  lymphatic  Teasels  from  the 
lower  extremity. 

The  Serves  aupplying  the  integument  of  this  region  are  derived  from  the  ilio- 

351. — Femoral  Hernia.    Superficial  Disaectiou. 


inguinal,  the  genito-cmral,  and  anterior  crural.  The  ilio-inguinal  nerve  may  be 
found  on  the  inner  side  of  the  internal  saphena  vein,  the  terminal  branch  of  the 
genito-crural  nerve  outside  the  vein,  and  the  middle  and  external  cutaneoua 
nerres  more  external. 

The  deep  layer  of  anperficial  faacia  should  be  divided  in  the  same  direction 
M  the  external  incisions,  and  separated  from  the  fascia  lata;  this  ia  easily  eflected, 
from  its  extreme  thinness.  It  is  a  thin  but  dense  membrane,  placed  beneath  the 
subcutaneous  vessels  and  nerves,  and  upon  the  surface  of  the  fascia  lata.  It  ia 
intimately  adherent  above  to  the  lower  margin  of  Ponpart'a  ligament  and  About 
one  inch  below  this  ligament  covers  the  saphenous  opening  j  -  -  -  - 
ia  closely  united  to   its  circumference,  oad   ia  connected  to  ( 
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femoral  vessels  coTresponding  to  its  under  surface.  The  portion  of  fkscnn  corcnt 
this  aperture  is  perforated  by  the  internal  sapbena  Tcin,  and  bj  numerona  Uggd 
and  lymphatic  vessels;  hence  it  has  been  termed,  from  its  sieve-like  BLppearaacL 
the  cribriform  faieia,  A  femoral  hernia,  in  passing  through  the  aaphenotu  (qxa- 
ing,  receives  the  cribriform  fascia  as  one  of  its  coverings. 

The  deep  layer  of  superficial  fascia,  together  with  the  cribriform  fascia,  haniti; 
been  removed,  the  fascia  lata  is  exposed. 

The  Fateia  Lata,  already  described  (p.277),  is  a  dense  fibrous  apoDearoe& 
which  forms  an  uniform  investment  for  the  whole  of  this  region  of  the  limb.  Ai 
the  upper  and  inner  partof  the  thigh,  a  large  oval-shaped  aperture  ie  observed  inii; 
it  transmits  the  internal  saphenous  vein  and  other  small  vessels,  and  is  c^alled  ik 
saphenoui  opening.     In  order  the  more  correctly  to  consider  the  mode  of  forms- 

35]. — Femoral  Hernia,  shewing  Fascia  I^ta  and  Saphenous  Openins. 


tion  of  this  aperture,  the   fascia  lata  in  this  part  of  the  thigh  is  described  » 
consisting  of  two  portions,  an  iliac  portion  and  a  pubic  portion. 

The  iliac  portion  of  the  fascia  lata  is  situated  on  the  outer  side  of  the  ai^henoai 
opening,  covering  the  OQt«r  surface  of  the  Sartorius,  the  Rectus,  and  the  Ptos* 
and  Iliacus  muscles.  It  is  attached  externally  to  the  crest  of  the  ilitiin  sod  iti 
anterior  superior  spine,  to  the  whole  length  of  Poupart's  ligament  as  far  iotemalh 
as  the  apine  of  the  pubes,  and  into  the  pectineal  line  in  conjunction  with  Gimber- 
nat's  ligament,  where  it  becomes  continuous  with  the  pubic  portion.  From  tk* 
spine  of  the  pubes,  it  is  reflected  downwards  and  outwards,  forming  an  arcM 
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margin,  the  outer  bonndary  {tuperior  eomu)  of  the  Baphenoua  opening.  This  ii 
eomctimea  called  the  falciform  process  of  the  fascia  lata  (femoral  ligament  of 
Hey);  it  overlies  and  is  adherent  to  the  sheath  of  the  femoral  Teeaels  beneath; 
to  its  edge  ie  attached  the  cribriform  faecio,  and  it  is  continuous  below  with  the 
pubic  portion  of  the  faecia  lata  by  a  well-defined  curved  margin. 

The  pubie  portion  of  the  fascia  lata  is  situated  at  the  inner  side  of  the  saphe- 
nous opening:  at  the  lower  margin  of  this  aperture,  it  is  continuous  with  the  iliac 
portion:  traced  upwards,  it  covers  the  surface  of  the  Pectineus,  Adductor  longus, 
and  Gracilis  musclea;  and  passing  behind  the  sheath  of  the  femoral  vessels,  to 
irhich  it  is  olosely  nnited,  is  <M>ntinuous  with  the  sheath  of  the  Psoas  and  Iliacus 
muscles,  and  is  finally  lost  in  the  fibrous  capsule  of  the  hip-joint.  This  fascia  is 
attached  above  to  the  pectineal  line,  and  internally  to  the  margin  of  the  pubic 
arch.  It  may  be  observed  from  this  description,  that  the  iliac  portion  of  the 
fascia  lata  passes  in  front  of  the  femoral  vessels,  the  pubic  portion  behind  them; 
an  apparent  aperture  consequently  exists  between  the  two,  through  which  the 
internal  saphena  joins  the  femoral  vein. 

The  Saphenous  Opening  is  an  oval-shaped  aperture,  measuring  about  on  inch 
and  a  half  in  length,  and  half  an  inch  in  width.  It  is  situated  at  the  upper  and 
inner  part  of  the  thigh,  below  Poupart's  ligament,  on  the  pubic  side  of  its  centre, 
and  is  directed  obliquely  downwards  and  outwards. 

Its  outer  margin  is  of  a  semilunar  form,  thin,  strong,  sharply  •defined,  and  lies 
on  a  plane  considerably  anterior  to  the  inner  margin.  K  this  edge  is  traced 
upwards,  it  will  be  seen  to  form  a  curved  elongated  process  or  comu  (the  superior 
comu),  or  falciform  process  of  Burns,  which  ascends  in  front  of  the  femoral  vessels, 
and  curving  inwards,  is  attached  to  Poupart's  ligament  and  to  the  spine  of  the 
pubis  and  pectineal  line,  where  it  is  continuous  with  the  pubic  portion.  If  traced 
downwards,  it  is  found  continuous  with  another  curved  margin,  the  concavity  of 
which  is  directed  upwards  and  inwards;  this  is  the  inferior  corou  of  the  saphe- 
nous opening,  and  is  blended  with  the  pubic  portion  of  the  fascia  lata  covering 
the  Pectineus  muscle. 

■  The  inner  boundary  of  the  opening  is  on  a  plane  posterior  to  the  outer  mai^in, 
and  behind  the  level  of  the  femoral  vessels;  it  is  much  less  prominent  and  defined 
than  the  outer,  from  being  stretched  over  the  subjacent  Pectineus  muscle.  It 
is  through  this  aperture  that  a  femoral  hernia  passes  after  descending  along  the 
crural  canal. 

If  the  finger  is  introduced  into  the  saphcnoas  opening  while  the  limb  is  moved 
in  different  directions,  the  aperture  will  be  found  to  be  greatly  constricted  on 
extending  the  limb,  or  rotating  it  outwards,  and  to  be  relaxed  on  flexing  the  limb 
and  inverting  it:  hence  the  necessity  of  placing  the  limb  in  the  latter  position  in 
employing  the  taxis  for  the  reduction  of  a  femoral  hernia. 

The  iliac  portion  of  the  fascia  lata,  together  with  ita  falciform  prooess,  should  now  be 
removed,  by  detaching  it  from  the  lower  margin  of  Poupart's  ligament,  carefully  dissecting 
it  from  the  subjacent  structures,  and  turning  it  aside,  when  the  sheath  of  the  femonJ 
vessels  is  ezpoead  descending  beneath  Poupart's  ligament  (fig.  3  J4). 

The  Crural  Arch,  or  Pouparfs  Ligament,  is  the  lower  border  of  the  aponeorosis 
of  the  External  oblique  muscle,  which  stretches  across  between  the  anterior  supe- 
rior spine  of  the  ilium,  to  the  spine  of  the  os  pubis  and  pectineal  line;  the  portion 
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and  ocGOBionallj  a  small  lymphatic  gland;  this  is  the  crnral  canal,  along  which   a 
portion  of  gut  descenilB  in  femoral  hemia. 

Gimbernats  Ligament  is  that  part  of  the  aponeurosis  of  the  Extem&l  ob- 
lique muacle,  which  is  reflected  downwards  and  outwards  to  be  inserted  into 
the  pectineal  line  of  the  os  pubis.  It  is  about  an  inch  in  length,  latter  in  th^ 
male  than  in  the  female,  almost  horizontal  in  direction  in  the  erect  posture,  and 
of  a  triangular  form,  the  base  directed  outwards.  Its  base,  or  outer  margin,  it 
concave,  thin  and  sharp,  lies  in  contact  with  the  crural  sheath,  and  is  blended  with 
the  pubic  portion  of  the  fascia  lata.  Its  apex  corresponds  to  the  spine  of  the 
pubes.  Its  potterinr  margin  is  attached  to  the  pectineal  line.  Its  anterior  marffim 
is  continuous  with  Poupart'a  ligament. 

354.— Femoral  Hernia,    tliac  Portion  of  Fascia  I^ta  romoTed,  and  Sheath  of 
Femoral  VesaelB  and  Femoral  Canal  eiposod. 


Crural  Sheath.  If  Poupart's  ligament  is  divided,  the  femoral  or  crural  sheaih 
may  be  demonstrated  as  a  continuation  downwards  of  the  fascia;  that  line  the 
abdomen,  the  transveraalis  fascia  possing  down  in  front  of  the  femoral  vessels,  u>d 
the  iliac  fascia  descending  behind  them;  these  fascia:  are  directly  continaooa  on 
the  iliac  side  of  the  femoral  artery,  but  a  small  space  exists  betweeti  the  femoral 
vein  and  the  point  where  they  are  continuous  on  the  pubic  side  of  this  vessel, 
which  constitulCB  the  femoral  or  crural  canal.  The  femoral  sheath  is  closely 
adherent  to  the  contained  veswls  about  an  inch  below  the  saphenous  opening, 
becoming  blended  with  the  areolar  sheath  of  the  veHMCls,  but  opposite  Poupart's 
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ligament  it  is  tnucb  larger  than  \s  required  to  contain  them;  hence  the  funnel- 
shaped  form  which  it  preacDts.  The  outer  border  of  the  eliealh  is  perforated  \ij 
the  genito-crural  nerve.  Its  inner  border  ie  pierced  by  the  internal  saphena  vein, 
and  numerous  lymphatic  vessels.  In  front  it  is  covered  by  the  iliac  portion  of 
the  fascia  lata;  and  behind  it  is  the  pubic  portion  of  the  eame  fascia. 

Deep  Crural  Arch.  Passing  across  the  front  of  the  crural  sheath,  and  closely 
connected  with  it,  ia  a  thickened  band  of  fibres,  called  the  deep  crural  arch.  It 
is  apparently  a  thickening  of  the  fascia  transversal  is,  joined  externally  to  the 
centre  of  Foupart's  ligament,  and  archmg  across  the  front  of  the  crural  sheath,  to 
be  inserted  by  a  broad  attachment  into  the  pectineal  line,  behind  the  conjoined 
tendon.  In  some  subjects,  this  structure  is  not  very  promiuently  marked,  and  not 
un frequently  it  is  altogether  wanting. 

If  the  anterior  wall  of  the  sheath  is  removed,  the  artery  and  vein  are  seen 
lying  side  by  side,  a  thin  septum  separating  the  two  vessels,  and  another  septum 
separates  the  vein  from  the  inner  wall  of  the  sheath,  the  septa  stretching  between 
the  anterior  and  posterior  wall  of  the  sheath,  so  that  each  vessel  is  enclosed  in  a 
separate  compartment.  The  interval  left  between  the  vein  and  the  inner  wall  of 
the  sheath  is  not  filled  up  by  any  structure,  excepting  a  little  loose  areolar  tissue, 
a  few  lymphatic  vessels,  and  occasionally  a  lymphatic  gland;  this  is  the  femoral 
or  crural  canal,  through  which  a  portion  of  intestine  descends  in  femoral  hernia. 

The  Crural  Canal  Is  the  narrow  interval  between  the  femoral  vein  and  the 

inner  wall  of  the  crural  sheath.     Its  length  is  from  a  quarter  to  half  an  inch,  and 

it  extends  from  Gimbernat's  ligament  to  the  upper  part  of  the  saphenous  opening. 

Its  anterior  wall  is  very  narrow,  and  formed  by  the  fascia  transversalis,  Fou' 

part's  ligament,  and  the  falciform  process  of  the  fascia  lata. 

Ita  potlerior  wall  is  formed  by  the  iliac  fascia  and  the  pubic  portion  of  the 
fascia  lata. 

Its  external  wall  is  formed  by  the  fibrous  septum  covering  the  inner  side  of 
the  femoral  vein. 

Its  inner  wall  is  formed  by  the  junction  of  the  transversalis  and  iliac  fasciie, 
i^hich  forms  the  inner  side  of  the  femoral  sheath. 

This  canal  has  two  orifices:  a  lower  ont^  the  taphenout  opening,  elosed  by  the 
cribriform  fascia;  an  upper  one,  the  femoral  or  crural  ring,  closed  by  the  septum 
crurale. 

The  Femoral  or  Crural  Ring  (fig. 355)  is  the  upper  opening  of  the  femoral 
canal,  and  leads  into  the  cavity  of  tlie  abdomen.  It  is  bounded  in  front  hy  Fou- 
part's ligament  and  the  deep  crural  arch;  l>ehind,  by  the  puhes,  covered  by  the 
Fectineus  mnscle,  and  the  pubic  portion  of  the  fascia  lata;  internally,  by  Giml>er- 
nat's  ligament,  the  conjoined  tendon,  the  transversalis  fascia,  and  the  deep  crural 
arch;  externally,  by  the  femoral  vein,  covered  hy  its  sheath.  The  femoral  ring  is 
of  an  oval  form,  its  long  diameter,  directed  transversely,  measures  about  half  an 
inch,  and  it  is  larger  in  the  female  than  in  the  male;  hence  one  of  the  reasons  of 
the  greater  frequency  of  femoral  hernia  in  the  former  sex. 

Pontion  of  Partt  around  the  Ring.  The  spermatic  eord  in  the  male,  and  round 
ligament  in  the  female,  lie  immediately  above  the  anterior  margin  of  the  femoral 
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part  excepting  internally  and  behind.     It  is  in  the  former  poBitlon  that  the  atrie- 
ture  is  divided  in  caaea  of  atrangulated  femoral  hemia. 

The  obturator  artery,  when  it  arises  by  a  common  trunk  with  the  epigaetrk. 
which  occurs  once  in  cverj  three  subjects  and  a  half,  beara  a  rerj  important  rel*' 
tion  to  the  crural  ring  (fig- 356).  In  some  cases,  it  descends  on  the  inner  aide  of 
the  external  iliac  vein  to  the  ohtnrator  foramen,  and  will  consequently  lie  on  tht 
outer  side  of  the  crural  ring,  where  there  is  little  danger  of  its  being  -wounded  in 
the  operation  for  dividing  the  stricture  in  femoral  hemia.  Occasiontdly,  howerer. 
this  vessel  curves  along  the  free  margin  of  Gimbemat's  ligament  in  its  passage  u 
the  obturator  foramen;  it  would,  consequently,  skirt  along  the  greater  part  of  th« 

155. — Hamia.    The  Kelations  of  the  FemorsI  and  Internal  Abdominal  BLd^ 
seen  from  within  the  Abdomen.    Right  Side. 


]j6.— Variations  in  Origin  and  Course  of  Obturator  Artery. 


circnroference  of  the  crural  canal,  and  could  hardly  fail  in  being  wonnded  in  At 
operation. 

Septum  CruraU  The  femoral  ring  is  closed  by  a  layer  of  condensed  arcdtf 
tissue,  called,  by  J  Cloquet,  the  septum  erurale.  This  serves  aa  a  barrier  to  the 
protioision  of  a  hernia  through  this  part.  \ta  upper  surface  is  slightly  coneavti 
and  supports  a  small  lymphatic  gland,  by  which  it  is  separated  from  the  subserooi 
areolar  tissue  and  peritoneum  Its  under  surface  is  turned  towards  the  femoral 
canal.  The  septum  cmrale  is  perforated  by  numerous  apertures  for  the  passage  of 
lymphatic  vesselB  connecting  the  deep  inguinal  glands  with  those  snrromiduig  (te 
external  iliac  artery 
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The  size  of  the  femoral  ceiikI,  the  degree  of  tension  of  its  orifices,  and,  Conse- 
quently, the  degree  of  constriction  of  a  hernia,  varies  according  to  the  position  of 
the  limb.  If  the  leg  and  thigh  are  extended,  abducted,  or  everted,  the  femoral 
canal  and  its  orifices  are  extremely  tense  from  the  traction  on  these  parts  bj 
Poupart's  ligament  and  the  fascia  lata,  as  may  be  ascertained  by  passing  the 
finger  along  it.  If,  on  the  contrary,  the  thigh  is  flexed  upon  the  pelvis, 
and,  at  the  same  time,  adducted  and  rotated  inwards,  the  femoral  canal  and  its 
orifices  become  considerably  relaxed;  for  this  reason,  the  limb  should  always  be 
placed  ia  the  latter  position  when  the  application  of  the  taxis  is  made  in  attempting 
the  reduction  of  a  femoral  hernia. 

The  septum  crurale  is  separated  from  the  peritoneum  by  a  quantity  of  loose 
subserous  areolar  tissue.  In  some  subjects  this  tissue  contains  a  considerable 
Aniount  of  adipose  substance,  which,  when  protruded  forwards  in  front  of  the  sac 
of  a  femoral  hernia,  may  be  mistaken  for  a  portion  of  omentum. 

Deice»t  of  the  Hernia.  From  the  preceding  description,  it  follows,  that  the 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall;  hence  it  is,  that  when 
violent  or  long-continued  pressure  is  made  upon  the  abdomina 
of  intestine  may  be  forced  into  it,  constituting  a  femoral  her 
size  of  this  aperture  in  the  female  serves  to  explain  the  freqnei 
hernia  in  women. 

When  a  portion  of  intestine  is  forced  through  the  femoral  rii 
it  a  pouch  of  peritoneum,  which  forms  what  is  called  the  hem 
an  investment  from  the  subserous  areolar  tissue,  and  from  : 
and  descends  vertically  along  the  crural  canal  in  the-inner  < 
sheath  of  the  femoral  vessels  as  far  as  the  ssphenons  openin 
changes  its  course,  being  prevented  extending  further  down  th< 
of  its  greater  narrowness  and  close  contact  with  the  vessels,  and 
attachment  of  the  superficial  fascia  and  crural  sheath  to  the  lower 
ference  of  the  saphenous  opening;  it  is,  consequently,  directed  foi 
fore  it  the  cribriform  fascia,  and  curves  upwards  on  to  the  falcil 
fascia  lata  and  lower  part  of  the  tendon  of  the  External  oblique 
the  superficial  fascia  and  integument.  While  the  hernia  ie  conta 
canal,  it  is  usually  of  small  size,  owing  to  the  resisting  nature  1 
parts;  but  when  it  has  escaped  from  the  saphenous  opening  int 
tissue  of  the  groin,  it  becomes  considerably  enlarged.  The  di 
femoral  hernia  in  its  descent  is  at  first  downwards,  then  fom 
this  should  be  borne  in  mind,  as  in  the  application  of  the  taxi 
of  a  femoral  hernia,  pressure  should  be  directed  precisely  in  the 
Covering!  of  the  Hernia.  The  coverings  of  a  femoral  hem! 
wards  are  peritoneum,  subserous  areolar  tissue,  the  septum  cmi 
cribriform  fascia,  superficial  fascia,  and  integument. 

Varietiet  of  Femoral  Hernia.  If  the  intestine  descends  alon{ 
only  as  far  OS  the  saphenous  opening,  and  does  not  escape  from 
called  incomplete  femoral  hernia.  The  small  size  of  the  proti 
of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  ci 
contained,  renders  it  an  exceedingly  dangerous  variety  of  thi 
extreme  difficulty  of  detecting  the  existence  of  the  swelling,  e 
lent  subjects.  The  coverings  of  an  incomplete  femoral  beroia  wi 
DDt  mwards,  integument,  superficial  fascia,  falciform  process  of 
propria,  septum  crurale,  subserous  cellular  tissue,  and  peritone 
ever,  the  hernial  tumour  protrudes  through  the  saphenous  o] 
itself  forwards  and  upwards,  it  forms  a  complete  femoral  hem 
the  hernial  sac  descends  on  the  iliac  side  of  the  femoral  vee 
these  vessels,  or  even  behind  them,  the  sac  id  the  latter  instance 
upon  the  Pectineus  muscle,  separated  from  the  femoral  ves 
portion  of  the  fascia  lata. 
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The  Seat  of  Stricture  of  a  femoral  hernia  varies:  it  may  be  in  the  peritcmeniB 
at  the  neck  of  the  hernial  sac;  in  the  greater  number  of  cases  it  would  appear  to 
be  at  the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the 
lunated  edge  of  Gimbemat's  ligament;  or  at  the  margin  of  the  saphenous  opening^ 
in  the  thigh.  The  stricture  should  in  every  case  be  divided  in  a  dlrectioix 
upwards  and  inwards;  and  the  extent  necessary  in  the  majority  of  cases  is  abou^ 
two  or  three  lines.  By  these  means,  all  vessels  or  other  structures  of  importance, 
in  relation  with  the  neck  of  the  hernial  sac,  will  be  avoided. 


Surgical  Anatomy  of  the  Perinseum  and 
Ischio-Rectal  Region. 

DiutOioti.  The  Btudent  should  select  a  well-developed  musculu  subject,  frae  from  fat ; 
and  the  dimectiuD  should  be  oommenced  e&riy,  in  order  that  the  parts  maj  be  examined 
in  as  recent  a  state  as  possible.  A  staff  having  been  introduced  into  the  bladder,  and 
the  subject  placed  in  the  ^tOBitioa  Hhoira  in  fig.  357,  the  eorotum  should  be  raised  upwards, 
and  retained  in  that  position,  and  the  rectum  moderately  distended  with  tow. 

The  space  nhlch  is  now  exposed,  corresponds  to  the  inferior  aperture,  or  outlet 
of  the  pelvii.  Its  deep  boundaries  ore,  in  front,  tiie  pubic  arch  and  nub-pubic 
ligament;  behind,  the  tip  of  the  coccjx;  and  on  each  side,  the  rami  of  the 
pubea  and  iechia,  the  tuberosities  of  the  ischia,  and  great  sacro-sclatic  ligaments. 
The  space  included  by  these  boundaries  is  somewhat  lozenge-shaped,  and  is 
limited  on  the  surface  of  the  body  by  the  scrotum  in  front,  by  the  buttocks 
behind,  and  on  each  side  b;  the  inner  side  of  the  thighs.  It  measures,  from 
before  backwards,  about  fonr  inches,  and  about  three  in  the  broadest  part  of  its 
transrerse  diameter,  between  the  ischial  tuberosities.  A  line  drawn  transTersely 
between  the  anterior  part  of  the  tuberosity  of  the  ischium,  on  either  side,  in  front 
of  the  anus,  eabdivides  this  space  into  two  portions.  The  anterior  portion  con- 
tains the  penis  and  urethra,  and  is  called  the  ptrinaum.  The  posterior  portion 
contains  the  termination  of  the  rectum,  and  is  called  the  itchio-rtetal  region, 

Ischio-Rectai.  Begiok. 

The  iachio>rectal  region  corresponds  to  the  portion  of  the  outlet  of  the  pelvis 
situated  immediately  behind  the  perinceum:  it  contains  the  termination  of  the 
rectum.  A  deep  fossa,  filled  with  fat,  is  situated  on  either  side  of  the  intestine, 
between  it  and  the  tuberosity  of  the  ischium;  this  is  called  the  itchio-rtetal 
foua. 

The  Itchio-Recfal  Region  presents,  in  the  middle  line,  the  aperture  of  the 
anus:  around  this  orifice  the  integument  is  thrown  into  numerous  folds,  which 
are  obliterated  on  distension  of  the  intestine.  The  integnment  is  of  a  dork 
colour,  continuous  with  the  mucous  membrane  of  the  rectum,  and  provided  with 
numerous  follicles,  which  occasionally  inflame  and  suppurate,  and  may  be  mistaken 
for  fistula.  The  veins  around  the  margin  of  the  anus  are  occasionally  much 
dilated,  forming  a  number  of  hard,  pendant  maaseB,  of  a  dark  bluish  colour, 
covered  partly  by  mucous  membrane,  and  partly  by  the  integument.  These 
tumours  constitute  tiie  disease  called  txUmal  pilet. 

DisttctioA.  Make  an  incision  through  the  integument,  along  the  median  line,  from  ths 
bdse  of  the  scrotum  to  the  anterior  eitremity  of  the  anus;  carry  it  around  the  maiginB 
of  this  aperture  to  its  posterior  extremity,  and  continue  it  backwards  about  an  mch 
behind  the  tip  of  the  coccyx.  A  transverse  incision  should  now  be  carried  across  the  base 
of  the  scrotum,  ioining  tns  anterior  extremity  of  the  precedina ;  a  second,  carried  in  the 
Stune  direction,  snould  be  made  in  front  of  the  anus ;  and  a  third,  at  the  posterior  extre- 
mity of  the  gut  These  incisions  should  be  sufBoiently  extensive  to  enable  the  dissector 
to  raise  the  integument  from  the  inner  side  of  the  thi^.  The  flaps  of  skin  corresponding 
tothe  ischio-rectal  region(fi^.  JJ7— a),  Bh( 
frotn  this  region,  great  care  is  required,  ( 
u  it  is  intimately  adherent  to  the  skin. 

The  Superficial  Faicia  is  exposed 
areolar  in  textore,  and  contains  mu< 
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ing  two  or  tliree  cutoneoae  branches  of  the  Email  aciatic  nerve;  these  turn  mmad 
the  inferior  border  of  the  Glutsna  maximiiB,  and  are  distributed  to  the  intc^ 
ment  in  this  region. 


■Dissection  of  Perinsum  and  Iscbio-Hectal  Begion. 


The  External  Sphincter  is  a  thin  flat  plane  of  muscular  fibres,  elliptical  is 
shape,  and  intimately  tMiherent  to  the  integument  surrounding  the  margin  of  ttie 
anus.  It  measures  about  three  or  four  inches  in  length,  from  its  anterior  to  its 
posterior  extremity,  being  about  an  inch  in  breadth,  opposite  the  buub.  It  arisei 
trom  the  tip  of  the  coccyx,  by  a  narrow  tendinous  band;  and  from  the  superficial 
fascia  in  front  of  that  bone;  and  is  inserted  into  the  tendinous  centre  of  Hu 
perinseum,  joining  with  the  Tranaveraus  perinei,  and  the  other  muscles  inserted 
into  this  part.  Like  other  sphincter  musclea,  it  coneiats  of  two  planes  of  moBcnlsr 
fibre,  which  surround  the  margin  of  the  anua,  and  join  at  the  commisenre  before 
and  behind. 

Relations.  By  its  mtperjieial  surface,  with  the  integument;  by  its  deep  tttrjaet 
it  is  in  contact  with  the  Internal  sphincter;  and  is  separated  &om  the  LeTiIor 
ani  by  loose  areolar  tissue. 

The  Sphincter  ani  is  a  voluntary  muscle,  supplied  by  the  hemorrhoidal  brand)  of 
the  fourth  aacral  nerve.  This  muacle  is  divided  in  the  operation  for  fistula  io 
ano;  and  also  in  some  cases  of  fissure  of  the  rectum,  especially  if  attended 
with  much  pain  or  spamn.  The  object  of  its  division  is  to  keep  the  psm 
at  rest  and  in  contact  during  the  healing  process. 

The  Internal  Sphincter  is  a  muscular  ring,  about  half  an  inch  in  breadth, 
which  aurrounds  tlie  lower  extremity  of  the  rectum,  about  an  inch  from  the 
margin  of  the  anus.  This  muacle  is  about  two  lines  in  thickness,  and  is  foTmed 
by  an  aggregation  of  the  involuntary  circular  fibres  of  the  intestine.  It  is  paler 
in  colour,  and  less  coarse  in  texture,  than  the  External  sphincter. 

The  Itchio-Rectal  Fosta  ia  situated  between  the  end  of  the  rectum  and  the 
tuberosity  of  the  ischium,  on  each  side.  It  is  trian — '"  ""  """ —  ''~  ''  " 
directed  to  the  surface  is  formed  by  the  integument  of  Cl 
apex,  directed  upwards,  corresponds  to  the  point  of 
faacio,  and  the  thin  membrane  given  ofi*  from  it,  which  c 
the  Levator  ani  (iachio-rectal  fascia).  Its  dimensioi 
breadth,  at  the  base,  and  about  two  inches  in  depth,  be 
front.  It  is  bounded,  internally,  by  the  Sphincter  ani,  L 
muscles;  externally,  by  the  tuberosity  of  the  ischium, 
which  covers  the  inner  surface  of  the  Obturator  inten 
limited  by  the  line  of  junction  of  the  superficial  and  d 
behind,  by  the  margin  of  the   G-Iubeus  maximue,  aat 
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^ainent.     This  space  is  filled  with  a  large  mass  of  adipose  substance,  which 

xplains  the  frequency  with  which  abscesses  in  the  neighbourhood  of  the  rectum 

urrow  to  a  considerable  depth. 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of 

^^^^^.liis  fossa,  the  internal  pudic  artery,  with  its  accompanying  veins  and  nerve, 

wrill  be  felt  about  an  inch  and  a  half  above  the  margin  of  the  ischial  tuberosity, 

but  approaching  nearer  the  surface  as  they  pass  forwards  along  the  inner  margin 

of  the  pubic  arch.     These  structures  are  enclosed  in  a  sheath  formed  by  the 

obturator  fascia,  the  pudic  nerve  lying  below  the  artery.     Crossing  the  space 

transversely,  about  its  centre,  are  the  inferior  hsmorrhoidal  vessels  and  nerves, 

branches  of  the  pudic;  they  are  distributed  to  the  integument  of  the  anus,  and 

to  the  muscles  of  the  lower  end  of  the  rectum.     These  vessels  are  occasionally 

of  large  size,  and  may  give  rise  to  troublesome  hemorrhage,  when  divided  in 

the  operation  of  lithotomy,  or  for  fistula  in  ano.     At  the  back  part  of  this  space 

may  be  seen  a  branch  of  the  fourth  sacral  nerve;  and,  at  the  fore  part  of  the 

space,  a  cutaneous  branch  of  the  perineal  nerve. 

Pebinaum. 

The  perinseal  space  is  of  a  triangular  form:  its  deep  boundaries  are  limited, 
laterally,  by  the  rami  of  the  pubes  and  ischia,  meeting  in  front  at  the  pubic  arch; 
behind,  by  an  Imaginary  transverse  line,  extending  between  the  tuberosity  of  the 
ischium  on  either  side.     The  lateral  boundaries  vary,  in  the  adult,  from  three 
inches  to  three  inches  and  a  half  in  length;  and  the  base  from  two  to  three  inches 
and  a  half  in  breadth;  the  average  diameter  being  two  inches  and  three-quar- 
ters.    The  variations  in  the  diameter  of  this  space  are  of  extreme  interest  in 
connection  with  the  operation  of  lithotomy,  and  the  extraction  of  a  stone  from 
the  cavity  of  the  bladder.     In  those  cases  where  the  tuberosities  of  the  ischia  are 
approximated,  it  would  be  necessary  to  make  the  incisions  in  the  lateral  operation 
of  lithotomy  much  less  oblique,  than  if  the  tuberosities  were  widely  separated, 
and  the  perinasal  space  consequently  wider.     The  perinaeum  is  subdivided  by  the 
median  raphe  into  two  equal  parts.     Of  these,  the  left  is  the  one  usually  selected 
to  commence  the  primary  incisions  in  the  operation  of  lithotomy. 

In  the  middle  line  the  perinasum  is  convex,  and  corresponds  to  the  bulb  of 
the  urethra.  The  skin  covering  it  is  of  a  dark  colour,  thin,  freely  moveable  upon 
the  subjacent  parts,  and  covered  with  short  crisp  hairs,  which  should  be  removed 
before  the  dissection  of  the  part  is  commenced.  In  front  of  Ihe  anus,  a  promi- 
nent line  commences,  the  raphe,  continuous  in  front  with  the  raphe  of  the  scrotum. 
The  flaps  of  integument  corresponding  to  this  space  having  been  removed,  in 
the  manner  shown  in  fig.  357 — i,  the  superficial  fascia  is  exposed. 

The  Superficial  Fascia  consists  of  two  layers,  as  in  other  regions  of  the  body, 
superficial  and  deep. 

The  superficial  layer  is  thick,  loose,  and  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  difierent  subjects. 
In  front,  it  is  continuous  with  the  dartos  of  the  scrotum;  behind,  it  is  continuous 
with  the  subcutaneous  areolar  tissue  surrounding  the  anus;  and,  on  either  side, 
with  the  same  fascia  on  the  inner  side  of  the  thighs.  This  layer  should  be 
carefully  removed,  after  it  has  been  examined,  when  the  deep  layer  will  be 
exposed. 

The  deep  layer  of  superficial  fascia  (superficial  perinseal  fascia)  is  thin, 
aponeurotic  in  structure,  and  of  considerable  strength,  serving  to  bind  down  the 
muscles  of  the  root  of  the  penis.  It  is  continuous,  in  front,  with  the  dartos  of 
the  scrotum;  on  either  side,  it  is  firmly  attached  to  the  margins  of  the  rami  of 
the  pubes  and  ischia,  external  to  the  cms  penis,  and  as  far  back  as  the  tuberosity 
of  the  ischium;  posteriorly,  it  curves  down  behind  the  Transversus  perinaei 
muscle,  to  join  the  lower  margin  of  the  deep  perinaeal  fascia.  This  fascia  not 
only  covers  the  muscles  in  this  region,  but  sends  down  a  vertical  septum  from  its 
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under  surface  which  eeparates  the  back  part  of  the  aabjacent  space   into  m.  I 

being  incomplete  in  front.  I 

In  rupture  of  the  anterior  portion  of  the  urethra,  accompanied  by  extTMvaeaOM  I 

3jg. — The  pari n glim     The  Integument  and  Superficial  Layer  of 
Superficial  Vasoia  reflected. 


of  urine,  the  fluid  makes  it  way  forwards,  beneath  this  fascia,  into  the  areolar 
tiBHue  of  the  Bcrotum,  penis,  and  anterior  and  lateral  portions  of  the  abdomen:  it 
rarely  extends  into  the  areolar  tissue  on  the  inner  side  of  the  thighs,  or  backward) 
around  the  anua.  Thia  limitation  of  the  extravasated  fluid  ta  the  parte  aboTc- 
□amed,  is  easy  of  explanation,  when  the  attachments  of  the  deep  layer  of  the 
superficial  fascia  are  considered.  When  this  fascia  is  removed,  the  muscles  con- 
nected with  the  penis  and  urethra  will  be  exposed:  these  are,  in  the  middle  linf. 
the  Accelerator  urinie;  on  each  side,  the  Erector  peniaj  and  behind,  the  Xrutf- 
rersuB  perinai. 

The  Accelerator  urina  is  placed  in  the  middle  line  of  the  perinteam,  imme- 
diately in  front  of  the  onus.  It  consists  of  two  symmetrical  halves,  united  itloaf 
the  median  line  by  a  tendinous  raphe.  It  arises  from  the  central  tendon  of  the 
perineum,  and  from  the  median  raphe  in  front.  From  this  point,  its  fibres  diver^ 
like  the  plumes  of  a  pen;  the  most  posterior  form  a  thin  layer,  which  arc  loat  on 
the  anterior  surface  of  the  triangular  ligament;  the  middle  fibres  encircle  Ihr 
bulb  and  adjacent  part  of  the  corpus  Bpongiosum,  and  join  with  the  moBcle  of  the 
oppOBite  Bide,  on  the  upper  part  of  this  body,  in  a  strong  aponcurous;  the  anterior 
fibres,  the  longest  and  most  distinct,  spread  out  over  ^e  Bides  of  the  corpw 
eavemoBum,  to  be  inserted  partly  into  this  body,  anterior  to  the  Erector  penis; 
partly  terminating  in  a  tendinous  expansion,  which  covers  the  dorsal  vessels  of 
the  penis.  The  latter  fibres  are  beet  seen  by  dividing  the  muscle  longitadinally, 
and  dissecting  it  outwards  from  the  surface  of  the  urethra. 

Action.  This  muscle  may  serve  to  accelerate  the  flow  of  the  urine  or  semoi 
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Along  the  canal  of  the  nrethra.     The  middle  fibrOB  are  lupposed,  by  Krause,  to 
asBiet  in  the  erection  of  the  corpna  spongioaum,  by  compreseiag  the  erectile  tissue 

359. — The  Superficial  Uoacles  and  VesseU  of  the  Pemueum 


of  the  bulb.  The  anterior  fibres,  according  to  Tyrrel,  also  cootribute  to  the 
erection  of  the  penis,  as  they  tu-e  inserted  inio,  and  continuous  with,  the  fascia 
penis,  compresBin;^  the  dorsal  vein  during  the  contraction  of  the  muade. 

The  Erector  Penis  covers  the  unattached  part  of  the  crus  penis.  It  is  an 
elongated  muscle,  broader  in  the  middle  than  at  either  extremity,  and  Bituat«d  on 
either  side  of  the  lateral  boundary  of  the  perinccum.  It  arises  by  tendinous  and 
fleshy  fibres  from  the  inner  surface  of  the  tuberosity  of  the  ischium,  behind  the 
eras  penis,  from  the  surface  of  the  crus,  and  from  the  adjacent  portions  of  the 
ramus  of  the  pubes.  From  these  points,  fieshy  fibres  succeed,  which  end  in  an 
aponeurosis  which  is  inserted  into  the  sides  and  under  surface  of  the  crus  penis. 
This  muscle  compresses  the  cms  penis,  and  thus  serves  to  muntain  this  organ 

The  Erector  Clitoridit  resembles  the  Erector  penis  in  the  male,  but  is  smaller 
than  that  muscle. 

The  Tranavenus  Perinai  is  a  narrow  muscular  slip,  which  passes  more  or  less 
transversely  across  the  back  part  of  the  perineal  space.  It  arises  hy  a  small 
tendon  from  the  inner  side  of  the  ascending  ramus  of  the  ischium,  and,  passing 
obliquely  forwards  and  inwards,  is  inserted  into  the  central  tendinous  point  of  the 
perineum,  joining  in  this  situation  with  the  muscle  of  the  opposite  side,  the 
Sphincter  ani  behind,  and  the  Accelerator  urinte  in  front. 

Between  the  muscles  just  examined,  a  triangular  space  exists,  bounded  inter- 
nally by  the  Accelerator  urinte,  estemally  by  the  Erector  penis,  the  base  corre- 
sponding to  the  TransTcrsua  perin^i.  The  floor  of  this  space  is  formed  by  the 
triangular  ligament  of  the  urethra  (drcp  perineal  fascia),  and,  running  from 
behind  forwards  in  it,  are  the  superficial  perineal  vessels  and  nerves,  the  trans- 
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Tersos  periiuei  arterj  cotming  ftlong  the  posterior  btmodary  or  the  vpaee,  reaHCK 
npoD  the  TransTenue  periaKJ  muscle. 

In  the  Iktersi  operation  of  lithotomy,  the  knife  is  carried  obtiqnelj  mexoitm  w 
back  part  of  this  space,  downwards  and  outwards,  into  the  iscbio-rectal  fa«M. 
dividing  the  Transversus  perintei  muscle  and  arterj,  the  posterior  fibres  €»f  A- 
Accelerator  urinn,  the  superficial  perintei  vessels  and  nerre,  and,  more  frnna- 
riorlv,  the  external  hemorrhoidal  vessels. 

The  superficial  and  transverse  perinteal  arteries  are  described  at  p.  37S  i  aac 
the  superficial  perinsal  and  inferior  pudendal  nerves,  at  pp.  526-2S. 

The  Accelerator  Urina  and  Erector  penis  muaoles,  should  now  be  remoTed,  when  tka 
deep  perioieal  &scia  will  be  exposed,  sttetching  acrasa  the  front  part  of  Uie  outlet  of  ite 
jtelvia.  lliB  urethra  is  seen  perforating  its  oentiA  just  behind  the  bolb  ;  and  on 
aide  is  the  orus  penis,  coimecting  the  oorpua  spongiosum  with  the  mnoB  t^  the 


The  mnscles  of  the  perinEeum  in  the  female  are,  the 

Sphincter  ragins.  Compressor  nrethne. 

Erector  clitoridis.  Sphincter  ant. 

Transversus  perinsi.  Levator  ani. 

Coccygens. 
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the  Levator  ani  into  the  side  of  the  vaginas.     The  other  muscleB  are  precisely 
similar  to  those  in  the  male. 

The  Deep  PeriruBal  Fascia  (triangular  ligament),  is  a  dense  membranous 
lamina,  which  closes  the  front  part  of  the  outlet  of  the  pelvis.  It  is  triangular 
in  shape,  about  an  inch  and  a  half  in  depth,  attached  above,  by  its  apex,  to 
th6  under  surface  of  the  symphysis  pubis  and  sub-pubic  ligament;  and,  on  each 
side,  to  the  rami  of  the  ischia  and  pubes,  beneath  the  crura  penis.  Its  inferior 
margin,  or  base,  is  directed  towards  the  rectum,  and  connected  to  the  central 
tendinous  point  of  the  perinaeum.  It  is  continuous  with  the  deep  layer  of  the 
superficial  fascia,  in  front  of  the  Transversus  perinaei  muscle,  and  with  a  thin 
fascia,  which  covers  the  outer  surface  of  the  Levator  ani  muscle. 

The  deep  perinaeal  fascia  is  perforated  by  Uie  urethra,  about  an  inch  below  the 
symphysis  pubis.  The  aperture  is  circular  in  form,  and  about  three  or  four  lines 
in  diameter.  Above  this  is  the  aperture  for  Uie  dorsal  vein  of  the  penis;  and, 
outside  the  latter,  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perinatal  fascia  consists  of  two  layers,  anterior  and  posterior:  these 
are  separated  above,  but  united  below. 

The  anterior  layer  is  continued  forwards,  around  the  anterior  part  of  the  mem- 
branous portion  of  the  urethra,  becoming  lost  upon  the  bulb. 

The  posterior  layer  is  derived  from  the  pelvic  fascia:  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  the  prostate  gland. 

I£  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  the  following 
parts  are  seen  between  it  and  the  posterior  layer:  the  sub-pubic  ligament  above, 
close  to  the  pubes;  the  dorsal  vein  of  the  penis;  the  membranous  portion  of  the 
urethra,  and  the  muscles  of  the  urethra;  Cowper's  glands,  and  their  ducts;  the 
pudic  vessels  and  nerve;  the  artery  and  nerve  of  the  bulb,  and  a  plexus  of 
veins. 

The  Compressor  UrethrcR  (constrictor  urethrae),  surrounds  the  whole  length  of 
Uie  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perinaeal  fascia.  It  arises,  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubes  on  each  side,  to  the  extent  of  half  or  three  quarters  of 
an  inch;  each  segment  of  the  muscle  passes  inwards,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind,  to  the 
bulbous  portion  of  the  urethra  in  front;  and  unite,  at  the  upper  and  lower  sur- 
faces of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous 
raphe. 

Circular  Muscular  Fibres  surround  the  membranous  portion  of  the  urethra, 
from  the  bulb  in  front  to  the  prostate  gland  behind;  they  are  placed  immediately 
beneath  the  transverse  fibres  already  described,  and  are  continuous  with  the  cir- 
cular fibres  of  the  bladder.     These  fibres  are  involuntary. 

Cowper's  Glands  are  situated  immediately  below  the  membranous  portion  of 
the  urethra,  close  behind  the  bulb,  and  below  the  artery  of  the  bulb  (p.  672). 
The  Pudic  Vessels  and  Nerves  are  placed  along  the  margin  of  the  pubic  arch 

(P-  379)- 

The  Artery  of  the  Bulb  passes  transversely  inwards,  from  the  internal  pudic 

along  the  base  of  the  triangular  ligament,  between  the  two  layers   of  fascia, 

accompanied  by  a  branch  of  the  pudic  nerve  (p.  380). 

If  the  posterior  layer  of  the  deep  perinaeal  fascia  is  removed,  and  the  cms  penis 
of  one  side  detached  from  the  bone,  the  under  or  perinaeal  surface  of  the  Levator 
ani  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament  in  front 
and  the  Coccygeus  and  Pyriformis  behind,  closes  in  the  outlet  of  the  pelvis. 

The  Levator  ani  is  a  broad  thin  muscle,  situated  on  each  side  of  the  pelvis. 
It  is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and  descending, 
unites  with  its  fellow  of  the  opposite  side  to  form  the  fioor  of  the  pelvic  cavity. 
It  supports  the  viscera  in  this  cavity,  and  surrounds  the  various  structures  which 
pass  through  it.     It  arises,  in  front,  from  the  posterior  surface  of  the  body  and 
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ramus  of  the  pubes,  on  the  outer  side  of  the  symphysis;  posteriorly,    from    tiL? 
inner  surface  of  the  spine  of  the  ischium:  and  between  these  two  pointa,  fiioe 
the  angle  of  division  between  the  obturator  and  recto-vesical  layers  of  the  pelvk 
fascia  at  their  under  part:  the  fibres  pass  downwards  to  the  middle  line  of  tike 
floor  of  the  pelvis,  and  are  inserted,  the  most  posterior  fibres  into  the  sides  of  the 
apex  of  the  coccyx;    those  placed  more   anteriorly  unite  with  the  nraac^le   of 
the  opposite  side,  in  a  median  fibrous  raphe,  which  extends  between  the  coccyx 
and  \he  margin  of  the  anus.     The  middle  fibres,  which  form  the  larger  porti<m  of 
the  mo^le,  are  inserted  into  the  side  of  the  rectum,  blending  with  the  fibres  <^ 
the  Sphmcter  muscles:  lastly,  the  anterior  fibres,  the  longest,  descend  upon  thr 
side  of  the  prostate  gland  to  unite  beneath  it  with  the  muscle  of  the  opposite 
side,  blending  with  the  fibres  of  the  External  sphincter  and  Transveraas  periniei 
muscles,  at  the\^dinous  centre  of  the  perinaeum. 

The  anterior  portion  is  occasionally  separated  from  the  rest  t>f  this  masele  by 
cellular  tissue.  F^n  this  circumstance,  as  well  as  from. its  peculiar  relattoe 
with  the  prostate  glamL  descending  by  its  side  and  surrounding  it  as  in  a  sling,  it 
has  been  described  by  Santorini  and  others  as  a  distinct  muscle,  under  the  n&me 
of  the  Levator  prostat€e.  In  the  female,  the  anterior  fibres  of  the  Levator  ani 
descend  upon  the  sides  of  the  vagina. 

Relations,  By  its  upper  or  pelvic  surface  with  the  recto-vesical  fascia,  which 
separates  it  from  the  viscera  of  the  pelvis  and  from  the  peritoneum.  By  it^  outer 
or  perineal  surface^  it  forms  the  inner  boundary  of  the  ischio-rectal  fossa;  \& 
covered  by  a  quantity  of  fat,  and  by  a  thin  layer  of  fascia  continued  from  the  deep 
perinseal  fascia.  Its  posterior  border  is  continuous  with  the  Coccygeus  muscle. 
Its  anterior  border  is  separated  from  the  muscle  of  the  opposite  side  by  a  trian- 
gular space,  through  which  the  urethra,  and,  in  the  female,  the  vagina  passes 
from  the  pelvis. 

Actions.  This  muscle  supports  the  lower  end  of  the  rectum  and  vagina,  and  also 
the  bladder  during  the  efibrts  of  expulsion. 

The  Coccygeus  is  situated  behind  and  parallel  with  the  preceding.  It  is  a 
triangular  plane  of  muscular  and  tendinous  fibres,  arising,  by  its  apex,  from  the 
spine  of  the  ischium  and  lesser  sacro-sciatic  ligament,  and  is  inserted,  by  its  base^ 
into  the  margin  of  the  coccyx  and  into  the  side  of  the  lower  piece  of  the  sacrum. 
This  muscle  is  continuous  with  the  posterior  border  of  the  Levator  ani,  and 
closes  in  the  back  part  of  the  outlet  of  the  pelvis. 

Relations.  By  its  inner  or  pelvic  surface^  with  the  rectum.  By  its  external 
surface,  with  the  lesser  sacro-sciatic  ligament.  By  its  posterior  border^  with  the 
Pyriformis. 

Action.  The  Coccygaei  muscles  raise  and  support  the  coccyx  after  it  has  been 
pressed  backwards  during  defalcation  or  parturition. 

Position  of  the  Viscera  at  the  Outlet  oj  the  Pelvis.  Divide  the  central  tendinous  point  of 
the  perimeum,  and  separate  the  rectum  from  its  connexions  by  dividing  the  fibres  of  the 
Levator  ani,  which  descend  upon  the  sides  of  the  prostate  gland  and  rectum  ;  turn  it 
backwards  towards  the  scrotum  and  coccyx,  when  the  under  surface  of  the  prostate  glaod, 
the  neck  and  base  of  the  bladder,  the  vesicula  seminales^  and  vasa  deferentia  ^  bt 
exposed. 

The  Prostate  Gland  is  placed  immediately  in  front  of  the  neck  of  the  bladder, 
around  the  prostatic  portion  of  the  urethra,  its  base  being  turned  backwards,  and 
its  under  surface  towards  the  rectum.  It  is  retained  in  its  position  by  the  Levator 
prostatas  and  by  the  pubo-prostatic  ligaments,  and  is  invested  by  a  dense  fibrous 
covering,  continuous  with  the  posterior  layer  of  the  deep  perinasal  fascia.  The 
.  longest  diameters  of  this  gland  are  in  the  antero-posterior  direction,  and  trans- 
versely at  its  base;  and  hence  the  greatest  extent  of  incision  that  can  be  made  in 
it  without  dividing  its  substance  completely  across,  is  obliquely  outwards  and 
backwards.  This  is  the  direction  in  which  the  incision  is  made  through  it  in 
the  operation  of  lithotomy,  the  extent  of  which  should  seldom  exceed  an  inch  in 
length.     The  relations  of  the  prostate  to  the  rectum  should  be  noticed:  bj  mein^ 
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*~>f  the  finger  iotroduced  into  this  gut,  the  surgeon  readily  detects  enlai^emeot  or 
"  ither  disease  of  thin  organ;  he  is  enabled  bIeo,  by  the  eame  me&ns,  to  direct  the 
-  point  of  a  catheter  when  its  introduction  is  attended  with  much  difficulty,  either 
^rom  injury  or  disease  of  the  tnembranoua  or  prostatic  portions  of  the  urethra. 

Behind  the  prostate  is  the  posterior  surface  of  the  neck  and  base  of  the  bladder; 

"  &  small  triangular  portion  of  this  organ  is  seen,  bounded  in  front  by  the  prostate/ 

~=  gland,  behir 

.  culte  eemini 

rectum  by  t 

-    the  rectum 

this  portion 

four  inches 

"without  inji 


selected  for  the  performance  of  the  operation  of  tapping  the  bladder.  If  the 
finger  is  introduced  into  the  bowel,  the  surgeon  may  learn  the  position,  as  well  as 
the  size  and  weight,  of  a  calculus  in  the  bladder;  and  in  the  operation  for  its 
removal,  if,  as  is  not  unfrequentlj  the  cose,  it  should  be  lodged  behind  an  enlarged 
prostate,  it  may  be  easily  displaced  from  its  position  by  pressing  upwards  the  base 
of  the  bladder  from  the  rectum. 

Partt  eoncenud  in  the  Operation  of  Lithotomy.  The  triangular  ligament  must 
be  replaced,  the  rectum  drawn  forwards  so  as  to  occupy  its  normal  position,  and 
the  student  should  then  consider  the  position  of  the  various  parU.in  reference  to 
the  lateral  operation  of  lithotomy.  This  operation  is  usually  performed  on  Uie  left 
side  of  the  perinsum,  as  it  is  most  convenient  for  the  right  hand  of  the  operator. 
A  stftfi"  having  been  introduced  into  the  bladder,  the  first  incision  is  commenced 
about  an  inch  and  a  half  in  front  of  the  anus,  a  little  on  the  left  side  of  the  raphe, 
and  carried  obliquely  backwards  and  outwards  to  midway  between  the  anus  and 
tuberosi^  of  the  ischium.     This  incision  divides  the  integument  and  superficial 
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&sci(t,  the  external  hfemorrhoidal  veisele  &nd  nervea,  and  the  Buperfict&l  mai 
transverse  perineal  Tessela:  if  the  fore-finger  of  the  left  hand  ia  tbrv*t 
upwards  and  forwards  into  the  wound,  pressing  at  the  same  time  the  r^ettus 
inwards  and  backwards,  the  staff  may  be  felt  in  the  membranous  portion  of  tl^ 
urethra.  The  finger  is  fixed  upon  the  staff,  and  the  structures  covering  it  an- 
divided  with  the  point  of  the  knife,  which  must  be  directed  along  the  grovtr 
towards  the  bladder,  the  edge  of  the  knife  being  carried  outwards  and  b*ok- 
wards,  dividing  in  its  course  the  membranous  portion  of  the  urethra  atul  part  a 
the  left  tobe  of  the  prostate  gland,  to  the  extent  of  about  an  inch.  The  knife  !• 
then  withdrawn,  and  the  fore-finger  of  the  left  baud  passed  along  the  st^ff  inco 
the  bladder;  the  staff  having  been  withdrawn,  and  the  position  of  the  stoae 
determined  upon,  the  forceps  are  introduced  over  the  finger  into  the  bladder,  if 
the  stone  is  very  large,  the  opposite  side  of  the  prostate  should  be  notched  before 
the  forceps  is  introduced;  the  finger  is  now  withdrawn,  the  blades  of  tbe  fompt 
opened,  and  made  to  grasp  the  stone,  which  must  be  extracted  by  eloir  mad 
cautious  undulating  movements. 

Parts  divided  in  the  operation.  The  various  structures  divided  in  this  opera- 
tion are  as  follows;  the  integument,  superficial  fascia,  external  lueinorrhoidal 
vessels  and  nerve,  the  posterior  fibres  of  the  Accelerator  urins,  the  Transversu 
periniei  muscle  and  artery,  (and  probably  the  superficial  pcrinfeal  vessels  and 
nerves),  the  deep  perineal  fascia,  the  anterior  fibres  of  the  Levator  ani,  psrt  of 
the  Compressor  urethre,  the  membranous  and  prostatic  portions  of  the  urethra, 
and  part  of  the  prostate  gland. 

361. — A  Transverse  Section  of  the  Pelvis  ;  shewing  the  Pelvic  Fascia. 


Partt  to  be  avoided  in  the  operation.  In  making  the  necessary  incisions  in  tbe 
periuKum  for  the  extraction  of  a  calculus,  the  foUowing  parts  should  be  avoided. 
The  primary  incisions  should  not  be  made  too  near  the  middle  line,  for  fear  of 
wounding  the  bulb  of  the  corpus  spongiosum  or  rectum;  nor  too  far  extemtlly, 
otherwise-  the  pudic  artery  may  be  implicated  as  it  ascends  along  the  inner  bonier 
of  the  pubic  arch.  If  the  incisions  are  carried  too  far  forward,  the  artery  of  the 
bulb  may  be  divided;  if  carried  too  far  backwards,  the  entire  breadth  of  tlw 
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prostate  and  neck  of  the  blitdder  may  be  cut  through,  which  allows  of  infiltration 
of  urine  behind  the  pelvic  fascia  into  the  loose  cellular  tigsue  between  the  bladder 
and  rectum,  instead  of  escaping  externally;  difiiise  infianunation  is  consequently 
Bet  up,  and  peritonitis  ftvm  the  close  proximity  of  the  recto-vesical  peritoneal  fold 
is  the  consequence.  If,  on  the  contrary,  the  prostate  is  divided  in  front  of  the 
base  of  the  gland,  the  urine  makes  its  way  externally,  and  there  b  no  danger  of 
any  infiltration  taking  place. 

During  the  operation,  it  is  of  great  importance  that  the  finger  should  be  passed 
into  the  bladder  be/ore  the  stafiTis  removed:  if  this  is  neglected,  and  the  incision 
made  through  the  prostate  and  neck  of  the  bladder  be  too  small,  great  difficulty 
may  be  experienced  in  introducing  it  afterwards;  and  in  the  child,  where  the 
connections  of  the  bladder  to  the  surrounding  parts  are  very  loose,  the  force  made 
in  the  attempt  is  sufficient  to  displace  the  bladder  up  into  the  abdomen,  out  of  the 
reach  of  the  operator.  Such  a  proceeding  has  not  unfl«quently  occurred,  produc- 
ing the  most  embarrassing  results,  and  total  failure  of  the  operation. 


i 
It  is  necessary  to  bear  in  mind  that  the  arteries  in  the  perineum  occasionally 
take  an  abnormal  course.  Thus  the  artery  of  the  bulb,  w^en  it  arises,  as  some* 
times  happena,  from  the  pudic,  opposite  the  tuber  ischii,  is  liable  to  ^  wounded  jn 
the  operation  for  lithotomy,  in  its  passage  forwards  to  the  bulb.  The  accessory 
padic  may  be  divided  near  the  posterior  border  of  the  gland,  if  this  is  completely 
cot  across:  and  the  prostatic  veins,  especially  in  people  advanced  in  life,  are  of 
large  size,  and  give  rise  when  divided  to  troublesome  hfemorrfaage. 

Pelvic  Fascia. 

The  pelvic  fascia  is  a  thin  membrane  which  tines  the  whole  of  the  cavi^ 

of  the  pelvis,  and  is  continuous  with  the  transversalis  and  iliac  fascin.     It  is 

sttached  to  the  brim  of  the  pelvis  for  a  short  distance  at  the  side  of  this  cavity. 
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and  to  the  inner  surface  of  the  bone  around  the  attachment  of  the  Obtarmtcr 
intemus.  At  the  posterior  border  of  this  muscle,  it  is  continued  l>&ekframl! 
as  a  very  thin  membrane  in  front  of  the  Pyriformis  muscle  and  sacral  nervt*, 
behind  the  branches  of  the  internal  iliac  artery  and  vein  which  perforate  it,  to  tb«- 
front  of  the  sacrum.  In  front,  it  follows  the  attachment  of  the  Obturatoi'  iiitemQ5 
to  the  bone,  arches  beneath  the  obturator  vessels,  completing  the  orifice  <yf  tl^ 
obturator  canal,  and  at  the  front  of  the  pelvis  is  attached  to  the  lower  pArt  of  the 
symphysis  pubis;  being  contmuous  below  the  pubes  with  the  fascia  of  tlie  oppo- 
site side  so  as  to  close  the  front  part  of  the  outlet  of  the  pelvis,  blending  i^th  tike 
posterior  layer  of  the  triangular  ligament.  At  the  level  of  a  line  extending  fincKB 
the  lower  part  of  the  symphysis  pubis  to  the  spine  of  the  ischium,  is  a  tliickened 
whitish  band;  this  marks  the  attachment  of  the  Levator  ani  muscle  to  tlie  pel  vie 
fascia,  and  corresponds  to  its  point  of  division  into  two  layers,  the  obtur&tor  and 
recto-vesical. 

The  Obturator  fascia  descends  and  covers  the  Obturator  intemus  museJe. 
It  is  a  direct  continuation  of  the  pelvic  fascia  below  the  white  line  above  men- 
tioned, and  is  attached  to  the  pubic  arch  and  to  the  margin  of  the  great  sacro- 
sciatic  ligament.  This  fascia  forms  a  canal  for  the  pudic  vessels  and  nerve  in 
their  passage  forwards  to  the  perinaeum,  and  is  continuous  with  a  thin  meiiiln^ane 
which  covers  the  perinaeal  aspect  of  the  Levator  ani  muscle,  called  the  isckia-redai 
or  anal  fascia. 

The  Recto-vesical  fascia  (visceral  layer  of  the  pelvic  fascia)  descends  into 
the  pelvis  upon  the  u'pper  surface  of  the  Levator  ani  muscle,  and  invests  the 
prostate,  bladder,  and  rectum.     From  the  inner  surface  of  the  symphysis  pabis  a 
short  rounded  band  is  continued  to  the  upper  surface  of  the  prostate  and  neck  of 
the  bladder,  forming  the  pubo-prostatic  or  anterior  true  ligaments  of  the  bladder. 
At  the  side,  this  fascia  is  connected  to  the  side  of  the  prostate,  enclosing  this 
gland  and  the  vesical  prostatic  plexus,  and  is  continued  upwards  on  the  surface  of 
the  bladder,  forming  the  lateral  true  ligaments  of  the  organ.     Another  prolonga- 
tion invests  the  vesiculse  seminales,  and  passes  across  between  the  bladder  and 
rectum,  being  continuous  with  the  same  fascia  of  the  opposite  side.    Another  this 
prolongation  is  reflected  around  the  surface  of  the  lower  end  of  the  rectum.   The 
Levator  ani  muscle  arises  from  the  point  of  division  of  the  pelvic  fascia;  tiie 
visceral  layer  descending  upon  and  being  intimately  adherent  to  the  upper  surface 
of  this  muscle,  while  the  under  surface  is  covered  by  a  thin  layer  derived  from 
the  obturator  fascia^  called  the  ischio-rectal  or  anal  fascia.     In  the  female,  the 
vagina  perforates  the  recto-vesical  fascia  and  receives  a  prolongation  from  it. 
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formation  of,  689  ;  of  stomach,  606 
Amphiarthrosis,  136 
Ampull»  of  semicircular  canals,  577 
Ampull»  of  tubuli  lactiferi,  691 
Amygdala,  692 ;  of  cerebellum,  471 
Anid  fascia,  720 

Analysis  of  bone,  how  conducted,  1 
Anastomosis  of  arteries,  307 
Anastomotica  magna  of  brachial,  356,  of 

femoral,  389 
Anatomy^  descriptive,  1 ;   of  femoral  hernia, 
700 ;  of  inguinal  hernia,  692 ;  study  of,  1 ; 
suigical,  1 


Anconeus  muscle,  261 

Aneurisms  of  abdominal  aorta,  367  ;  of  arch 
of  aorta,  312  ;  of  thoracic  aorta,  364 

Angle  of  jaw,  53 ;  of  pubes,  80 ;  of  rib,  73 

Angular  artery,  323  ;  movement,  138  ;  pro- 
cess, external,  25 ;  internal,  25 ;  vein,  403 

Animal  constituent  of  bone,  1 

Ankle  joint,  178 ;  arteries  of,  394 ;  bones  of, 
178;  ligaments  of,  178  ;  relations  of  ten- 
dons and  vessels,  in  front,  179,  behind, 
179,  396 

Annular  ligament  of  radius  and  ulna,  1 63 ; 
of  wrist,  anterior,  263  ;  posteiior,  263  ; 
of  ankle,  anterior,  297 ;  external,  298 ; 
internal,    298 ;   of  stapes,  575 

Annulus  ovalis,  623 

Anomalus  muscle,  195 

Anterior  annular  ligament  (wrist),  263, 
(ankleX  297 ;  dental  canal,  41 ;  eth- 
moidal ceUs,  38 ;  fontanelle,  24 ;  fossa 
of  skull,  65;  nasal  spine,  44;  palatine 
canal,  43, 58 ;  palatine  fossa,  43, 68 ;  region 
of  skull,  62 ;  triangle  of  neck,  330 ;  crural 
nerve,  522 

Antihelix,  668 ;  fossa  of,  568 

Antitragicus  muscle,  569 

Antitragus,  668 

Antrum  of  Highmore,  41 

Anus,  709  ;  muscles  of,  710,  716 

Aorta,  309 ;  abdominal,  365 ;  abdominal 
branches  of,  367 ;  abdominal,  surgical  ani^ 
tomy  of,  367 ;  arch  of,  310 ;  ascending 
part  of  arch,  310 ;  branches  of,  313 ;  de- 
scending part  of  arch,  31 1  ;  peculiarities 
of  arch,  312  ;  peculiarities  of  oranches  of, 
313  ;  surgical  anatomy  of,  312 ;  transverse 
portion  of;  311 ;  descending,  363 ;  thora- 
cic, 363 ;  thoracic  branches  o^  364 ;  sur- 
gical anatomy  of,  364 

Aortic  opening  of  diaphragm,  240 ;  of  hearty 
635  ;  plexus,  539  ;  semuunar  valves,  636 ; 
sinuses,  635 

Apertura  iter  chordae  anterius,  671 ;  pos- 
terius,  571 ;  scalse  vestibuli  et  cocmees, 
677 

Aperture  of  larynx,  644;  of  posterior 
nares,  60 

Aponeurosis,  186 ;  of  deltoid,  247  ;  of  ex- 
ternal oblique  in  inguinal  region,  693; 
infra  spinous,  248  ;  of  insertion,  187 ;  of 
investment,  1 87 ;  of  occipito-frontalis,  190 ; 
subscapular,  247  ;  supra-spinous,  248 ; 
vertebral,  222 
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Appendages  of  eye,  564 ;  of  skin,  645 ;  of 

uterus,  688 
Appendices  epiploicse,  602 
Appendix  of  right    auricle,  631 ;  of    left 

auricle,  634 ;  vermiformis,  609 
Aqua  labyrinthi,  579 
Aquaeductus  cochleae,  30, 679 ;  vestibuli,  577 ; 

Fallopii,  572  ;  Sylvii,  468 
Aqueous  chamber,  epithelial  lining  of,  556  ; 
humour,  661 ;    secreting    membrane    of, 
562 
Arachnoid  of  brain,  449 ;  of  cord,  443  ;  struc- 
ture of,  449 
Arbor  vitce  uterinus,  687 ;    vitae  of  cere- 
bellum, 473 
Arch   of  aorta,  310,   peculiarities    of,  312, 
branches  of,  313,  surgical  anatomy,  312; 
of  pubes,  83 ;  of  a   vertebra,  5  ;  supra- 
orbital, 25 ;    of   colon,    61 1 ;    crural  or 
femoral,  703 ;    palmar   superficial,  261 ; 
palmar  deep,  358 ;  plantar,  398 ;    zygo- 
matic, 58 
Arciform  fibres  of  medulla  oblongata,  454 
Areola  of  breast,  690 
Arnold's  ganglion,  493 
Arteria  centndis  retinae,  661 
Aryteno-epiglottidean  folds,  644 
Arytaeno-epiglottideus  inferior  muscle,  647  ; 

superior,  647 
Arytenoid  cartilages,  642  ;  glands,  648 
Arytaenoideus  muscle,  646 
Arm,  back  of  muscles  of,  252 ;    front  of 
muscles  of,  250 ;  arteries  of,  352 ;  bones 
of;  91  ;   fascia  of,  250 ;   nerves  of,  509 ; 
veins  of,  410 
Arnold's  nerve,  canal  for,  30 
ArteriaB  receptacuU,  334 
Abteries,  Oeneral  Anatomy  ofy  307 ;  anas- 
tomoses of,  307  ;  coats  of,  308,  external, 
308,  internal,  308,  middle,  308  ;  contrac- 
tile coat  of,  308 ;  distribution  of;  307 ; 
epithelial  linine  of,  308 ;   mode  of  divi- 
sion, 307 ;  mode  of  origin  of  branches, 
307  ;  nerves  of,  308  ;  physical  properties 
of,  308 ;  sheath  of,  308 ;  structure  of,  308  ; 
subdivision  of,  307 ;  systemic,  307 ;  tor- 
tuosity of,  307  ;  vessels  of,  308 
Abteries  or  Artert,  Descriptive  and  Sur- 
gical Anatomy  of,  307 
accessory  pudic,  379 ;  acromial  thoracic, 
351  ;  olsLT  thoracic,  352 ;  alveolar,  329  ; 
anastomotica  magna  of  brachial,  356, 
of  femoral,  389  ;  an^ar,  323 ;  anterior 
cerebral,  338,  choroid,  338,  ciliary,  336, 
564,  communicating;  338,  intercostal, 
347,  spinal,  344 ;  aortOf  309,  abdominal, 
365,  arch  of,  310,  ascending  part,  310, 
descending  part,  311,  363«  surgical  ana- 
tomy of,  312,  transverse  portion,  311, 
thoracic,  363 ;  articular,  knee,  superior 
internal,   391,   external,  391,    inferior 
internal,  392,  external,  302  ;  ascending 
cervical,  345,   pharyngeal,  325 ;    audi- 
tory, 344,  581 ;  auricular  anterior,  326, 
posterior,  324 ;   axillary,  349 ;   azygos 
of  knee,  392 
basilar,  344;    brachial,    352,    carpal   an- 
terior, 359 ;    bronchial,    364 ;    buccal, 
329 ;  of  bulb,  715 ;    bulbosi  urethrao, 
380 


Arteries  or  Artery  {continuedy, 

calcaneal  internal,  397  ;  carotid  connnon, 
315,  external  319,  internal  332  ;  carp«l 
ulnar  anterior,  :i63,  posterior,  363 ;  car- 
pal radial  anterior,  359,  posterior,  359  ; 
centralis  retinae,  336;  cerebellar  anterior, 
344,  inferior,  344,  superior,  344 ;  cerebral 
anterior,  338,    middle,  338,    posterior, 
344;    cervical  ascending,  345,    super- 
ficial, 346,  princeps,  348,  profunda,  347  ; 
choroid  anterior,  338,  posterior,   345  ; 
ciliary,  336,  anterior,  336,    long,    336, 
short,  339  ;  circle  of  Willis,  345  ;  cir- 
cumflex of  arm  anterior,  352,  pKwtarior, 
352,  of  thigh  external,  388,  iDtemal, 
388,  iliac,  384,  superficiaX  387  ;  cochlear 
381  ;  coccygeal,  381 ;  colicadextra,371, 
media,  372,  sinistra,  373;  coeliac  axis, 
367 ;  comes  nervi  ischiadici,  381,  phro- 
nici,  347  ;  common  carotid,  315,   iliac, 
375,  left,  376,  right,  376;    communi- 
cating anterior  cerebri,  338,  posterior 
cerebri,  338 ;    communicating    branch 
of  ulnar,  363;  coronary  of  heart,  313, 
of  upper  lip,  323,  of  lower  lip,   323  ; 
cremasteric,  384;    crico-thyroid,    320; 
cystic,  369 

deep  branch  of  ulnar,  363,  cervical,  347, 
palmar  arch,  358,  temporal,  328 ;  de- 
ferent, 378 ;  dental  inferior,  328,  supe- 
rior, 329;  descending  aorta,  363,  pala- 
tine, 329 ;  digital  plantar,  398 ;  digital  of 
of  ulnar,  363 ;  dorsal  of  penis^  380,  of 
scapula,  346 ;  dorsalis  hallucis,  395,  in- 
dicis,  359,  linguae,  321,  pedis,  394,  polli- 
cis,359 

epigastric,  383,  superior,  347,  superficial, 
387  ;  ethmoidal,  336 ;  external  carotid, 
319,  plantar,  397 

facial,  321  ;  femoral,  384,  deep,  387 ; 
frontal,  336 

gastric,  367,  370 ;  gastro-duodenalis,  368, 
gastro-epiploica  dextra,  369,  gastro-epi- 
ploica  smistra,  370  ;  gluteal,  382,  infe- 
rior, 381 

helicine,  674  ;  haemorrhoidal  external,  380, 
middle,  378,  superior,  373 ;  hepatic,  368 ; 
hyoid  branch  of  lingual,  321,  of  superior 
thyroid,  320 ;  hypogastric  in  fixtos, 
639,640 

ileo  colic,  371  ;  iliac,  common  external, 
382,  internal,  377  ;  ilio-lumbar,  382 ; 
inferior  cerebellar,  344,  dental,  328, 
labial,  323,  laryngeal,  320,  mesenteric, 
372,  profunda,  356,  pyloric,  369,  thy- 
roid, 345  ;  infrarorbitd,  329 ;  innomi- 
nate, 314 ;  intercostal,  365,  anterior,  347, 
superior,  347;  internal  auditory,  5bl, 
cai'otid,  332,  iliac,  377,  mammary,  346, 
mamillary,  326,  plantar,  397 ;  intei^ 
osseous  ulnar,  362,  of  foot,  395,  of  haod, 
362,  anterior,  362,  posterior,  362 ;  m- 
testini  tenuis, 

labial  mferior,  323 ;  lachiymal,  335 ;  li- 
ryngeal,  superior,  320 ;  lateral  sacnJ, 
382,  spinal,  343;  lateralis  nasi,  323; 
left  common  carotid,  relations  dP,  315 ; 
lingual,  320  ;  lone  ciliary,  336,  563, 
thoracic,  352 ;  lumbar,  374 

malleolar   external,   394,    internal,  394; 


R  Artert  (continued). 

lary  internal,  346 ;  masaateric,328; 
nuuilUr^  internal,  327 ;  median,  362  ; 
mediaatmal,  347,  posterior,  364 ;  mo- 
Diiigeal  anterior,  327,  middle,  334,  small, 
328 ;  from  occipital,  324 ;  from  pharfD- 
ge^  325 ;  from  Tertebral,  343 1  meaen- 
terio  inferior,  372,  superior,  370 ; 
metaoarpol,  359 ;  metatarsal,  39fi ; 
middle  cerebral,  33S,  sacral,  37fi  ;  mus- 
culo-phronio,  347  ;  mylo-hyoid, 
nasal,  329  ;  of  ophtWmic,  336,  lateral 
of  septum,  323  ;  autrient  of  humerus, 
356,  femur,  389,  fibula,  397,  radius,  3Q2, 
tibia,  397,  ulna,  362 
obturator,  378;  occipital,  324;  ossoplia- 
geal,  3M ;  ophth»lmic  334 ;  ovarian, 
373 
palatine,  ascending,  322,  descending,  329, 
posterior,  329,  of  pharyngeal,  S25  ;  pal- 
mar arch,  superficial,  361,  deep,  308; 
palmar  interossei,  360  ;  palpebral,  336  ; 
pancreatic,  370  ;  pancreaticoduode- 
nalis,  369,  inferior,  370  ;  perforating  of 
hand,  360,  of  tliigh,  3S8,  intercostal, 
347 ;  plantar,  39S ;  pericardiac,  347, 364  ; 
periiueal  auperficiat-^^i  transverse,  3d  I ; 
peroneal,  396,  anterior,  397  ;  phoryngea 
asoendena,  325  ;  phrenio,  374  ;  (xipli- 
t«al,  390 ;  posterior  auricular,  324,  ce- 
rebral, 344,  oommunicating,  338,  menin- 
geal from  vertebral,  343,  palatine,  3^9 ; 
prinoepe  cervicis,  324,  pollicia,  360 ; 
profunda  of  arm,  inferior,  356,  superior, 
359,  oervicia,  347,  femoria,  387  ;  pteij- 
goid,328;  pter7go-palatine,329;  pudic 
external  deep,  3«7,  mteroal,  379,  super- 
ficial, 387  ;  pulmonary,  399 ;  pyloric 
inferior,  369,  of  hepatic,  368 
radial,  357,  rektions  of  in  fore-arm, 
357,  relations  of  in  the  hand  358,  sur- 

Slcal  anatomy  of,  368 ;  radialis  in- 
icis,  360  ;  ninine,  321 ;  recurrent  in- 
toroaseoua  posterior,  363,  radial,  358, 
ulnar  anterior,  361,  posterior,  361, 
tibial,  323;  renal,  373 
■acral  lateral,  382,  middle,  375  ;  scapular 

Kitorior,  346;  sciatic,  381  ;  short  ci- 
ry,  336,  563 ;  sigmoid,  373 ;  sperma- 
tic, 373 ;  npbeno-palatine,  329 ;  spinal 
anterior,  344,  lateral,  343,  jywterior, 
344,  in  neck,  343,  in  loins.  374,  in 
thorax,  365,  median,  344  ;  splenic,  369  ; 
atemo -mastoid,  320;  stvlo  -  mastoid, 
32S  ;  subclavian,  338,  right,  first  part 
ot,  339,  left,  first  part  of,  339,  second 
portion  of,  340,  third  porti         '  — 


323  ;  subscapular,  362  ;  superficial 
vical,  340,  circumflex  iliac,  367,  perineal, 
378,  pahnar  arch,  361  ;  superficialis  vo- 
ile, 359 ;  superior  cerebellar,  344,  epi- 
gastric, 347,  hlBmorrhoida],  373,  inter- 
costal, 347,  laryngeal,  320,  mesenteric, 
370,  profunda,  355,  thoracic,  351, 
thyroid,  320 ;  supra-orbital,  335,  supra- 
renal, 373,  supra-scapular,  345 ;  sural 
391 
tarsal,  394  ;  t«mporal,  325,  anterior,  325, 


Abtebies  or  Art] 
deep,  328,  m 
thoracic,  act 
aorta,  363,  li 
thyroid  azts; 
315,  superior, 
posterior,  39i 
litic,  323  ; 
transverse  of 
colli,  346;  ' 
carotid,  3H 
327 

ulnar,  360,  relat 
tions  in  foren 
hand,  361  ; 
posterior,  361 
640 ;  uterine, 

vaginaL  376  ; 
354,  brevio,  3 
vertebral,  34 
middle,  378, 
581 ;  Vidian, 

ARTICUtATIONB  in 

acromio-clavicu 

tragalo-calcap 
iboid,  182  ;  t 

boid,     181, 

carpo-me-taci 

classification 

coeto-clavicu] 

oosto-traDsve: 

147 

elbow,  161 

femoro-tibial,  I' 

hand,  166;  hip, 

immoveable,  13 

knee,  172 

larynx,  643 ;  lo 

metacarpal  161 
169;  metatoi 
tarsal,  163;  t 
movements  c 

occipito-atloid, 
of  pelvis,  16! 
phalanges,  1^ 

radio-carpal,  1' 
164,  middle, 

aacro  -  coccygei 


»fi; 


Bcapulo-clavii 

ral,  160 ;  she 

lar,  166 ;  of  i 

tarso-metatarw 

poro-maxillai 

forior,  177,  1 

of  tympanic 

upper  extremil 

of  vertebral  co 

wrist,  164 

Arytenoid  cartils 

Ascending  colon, 

Astrsgalu^  125 

Atlas,  6 ;  develop 

Atlo-aioid  orticu 

Atrabiliary  capsi 

Attollens  aurem 

Attrahens  aurem 

Auditory  artery, 

portion,  670;  < 
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Auditory  meatus,  external,  29,  internal,  30; 
nerve,  477,  681 ;  process,  30 

Auricle  of  ear,  567  ;  cartilage  of,  568 ;  liga- 
ments of,  568 ;  structure  o^  568 

Auricle  of  heart,  left,  633  ;  appendix  of,  634; 
sinus  of,  634 ;  right,  630 ;  openings  in, 
631 ;  valves  in,  631 ;  sinus  of,  630 

Auricular  artery  posterior,  324,  anterior, 
326  ;  fissure,  30  ;  lymphatic  glands,  428  ; 
nerve,  of  vagus,  498,  posterior  from  facial, 
481 ;  veins,  anterior,  403,  posterior,  404  ; 
surface  of  sacrum,  14 

Auricularis  magnus  nerve,  504 

Auriculo-temporal  nerve,  492 

Auriculo-ventricular  groove  of  heart,  630  ; 
opening,  left,  634,  635  ;  opening  right, 
631,  632 

Axes  of  the  pelvis,  84 

Axilla,  348 ;  dissection  of,  242 

Axillary  artery,  349 ;  first  portion  of,  349  ; 
second  portion  of,  350  ;  third  portion  of, 
350 ;  peculiarities,  351  ;  surgical  anatomy 
of,  351 ;  branches  of,  351 ;  lymphatic 
glands,  430  ;  vein,  412 

Axis,  7 ;  cerebro-spinal,  439  ;  coeliac,  367  ; 
thyroid,  345 

Azygos  artery,  articular,  392 ;  vein,  left,  lower, 
415  ;  vein,  right,  414  ;  uvulse  muscle,  214 


Back,  muscles  of,  first  layer,  218;  second 
layer,  221 ;  third  layer,  222 ;  fourth  layer, 
223,  fifth  layer,  227 

Bartholine,  duct  of,  594 

Base  of  brain,  457  ;  of  skull,  external  sur- 
face, 55,  internal  surface,  55 

Basilar  artery,  344  ;  process,  20  ;  suture,  54 

Basilic  vein,  411,  median,  411 

Basio-glossus  muscle,  210 

Bauhin,  valves  of,  610 

Beale,  Dr^  his  researches  on  the  liver,  618 

Bend  of  elbow,  354 

Berzelius,  his  analysis  of  bone,  1 

Biceps  muscle,  251,  288 

Bicipital  groove,  93 

Bicuspid  teeth,  585 

Biliary  ducts,  620  ;  glands  of,  621  ;  structure 
0^621 

Biventer  cervicis  muscle,  226 

Bladder,  surgical  anatomy  of,  717  ;  base  of, 
717 ;  false  ligaments  of,  667 ;  female, 
relations  of,  684 ;  interior  of,  667 ;  liga- 
ments of,  666  ;  lymphatics  of,  435  ;  nerves 
of,  668  ;  shape,  position,  relations,  665  ; 
structure  of,  667 ;  summit,  body,  base, 
and  neck  of,  666 ;  trigonum  vesicae  o^ 
667  ;  true  ligaments  of,  666  ;  uvula  vesicae 
of,  668  ;  vessels  of,  668 

Blood,  circulation  of,  in  adult,  630,  in  foetus, 
638 

Body  of  a  tooth,  584 ;  of  a  vertebra,  5 

BONEL  Oeneral  Anatomy  of:  affected  with 
rickets,  analysis  of,  2 ;  animal  constituent 
of,  1 ;  cancellous  tissue  o^  2 ;  chemical 
analysis  of^  1  ;  compact  tissue  of,  2 ; 
diploS  of,  3;  development  of,  3;  earthy 
constituent  of,  1 ;  general  properties  of,  1  ; 
growth  of,  4 ;    inorganic  constituent  ofc 

1  ;  lymphatics  of,  3 ;  medullary  canal  'o% 

2  ;  medullary  membrane  of,  3  ;  nerves  o^ 


Bone  {continued). 
3 ;  organic  constituent  of,  1  ;  ossificati^Ki 
of,  4  ;  spongy  tissue  of^  2  ;  structure  <^ 
the  extremities,  2,  of  the  shaft,  2;  veins  of 
3  h  vessels  of,  3 
Bones,  forms  of,  2 ;   flat,  3 ;  irregular,   4 ; 

long  2  ;  mixed,  3  ;  short,  2 
Bones  or  Bone,  Descriptive  AnatOTM  of^  1  ; 
ankle,  178 ;   astragalus,   125  ;    atfas^    6  ; 

axis,  7 
calcaneum,  122 ;  carpal,  102 ;  carpus,  103 ; 
clavicle,  84;  coccyx,  16  ;  cranial.  Id,  ar> 
ticulations  of^  53  ;   cuboid,  15^4,  cooet- 
form  of  carpus,  103  ;  of  tareua,  127 
ear,  574 ;  ethmoid,  37 
facial,  19,  39 ;   femur,  111;    fibula,   laO; 

finger,  109  ;  foot,  122  ;  frontal,  24 
hand,  102  ;  humerus,  91 ;  hyoid,  67 
ilium,  76  ;   incus,  574  ;  inferior  maxillArj. 
50,   turbinated,  49 ;    innominate^    76  ; 
ischium,  79 
lachrymal,  44,  lesser  lachrymal,  46,  lingual 

67 
magnum,  107  ;  malar,  45,  malleus,  574; 
maxillary,  inferior,  50 ;  metacarpus,  107 ; 
metatarsal,  129 
nasal,  39;   navicular  of  carpus,   103;  of 

tarsus,  127,  number  of,  4 
occipital,  19 ;  orbicular,  574 
palate,  46;    patella,   116;   parietal,   23; 
pelvic,  76 ;   phalanges,  of  foot,   130,  of 
hand,  109  ;  pisiform,  105  ;  pubic,  80 
radius,  100 ;  ribs,  71  ;  ribs,  pcKculiar,  73 
sacrum,  12  ;   scaphoid  of  carpus,  103,  of 
tarsus,  127  ;    scapula,  86 ;    semilunar, 
103;    sesamoid,    131;    sphenoid,    32; 
sphenoidal    spongy,    36;    spongy,  49; 
stapes,    574 ;    sternum,    68 ;    superior 
maxillary,  40 
tarsal,   122;    temporal,  27;  tibia,   116; 
trapezium,   105 ;   trapezoid,    105 ;  tri- 
quetral, 39  ;  turbinate,  superior,  38,  in- 
ferior, 49 ;  tympanic,  31 
ulna,  97 ;  unciform,  107  ;  ungual,  109 
vertebra  dentata,  7,  prominens,  8  ;  verte- 
brae cervical,  5,  dorsal,  8,  lumbar,  10 ; 
vomer,  50 
Wormian,  39 
Bostock's  analysis  of  a  rickety  bone,  2 
Bowman,  on  structure  of  kidney,  662 
Brachia  of  optic  lobes,  469 
Brachial  artery,  352,  branches  ot  356,  pecu- 
liarities of,  354,  surgical  anatomy  of;  aS4 ; 
lymphatic    glands,     430;    plexus,     506, 
branches  above  clavicle,  607,  below  cla- 
vicle, 508  ;  region,  posterior,  muscles  o( 
260,  261,  anterior,  250 
Brachialis  anticus  m  \iscle,  252 
Brain,  450  ;   base  of,  ^5  7 ;  dura  mater  << 
447 ;  interior  of^  460  ;  lateral  ventrides 
of,  463;   lobe  of,  anterior,  457,   middle^ 
457,  posterior,  457 ;  membranes  of^  diasec! 
tion,  447 ;  subdivision  into  parts,  450 ; 
upper  surface  oi,  455  ;  weight  of,  450 
Breasts,  690 
Brim  of  Pelvis,  83 
Broad  ligaments,  formation  ot  600,  of  utenui» 

686 
Bronchi,  right  and  left,  649,  structure  of  in 
lobules  of  lung,  666,  in  lung,  656 
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Bronchial  arteries,  364,  657;  lymphatic 
glands,  438  ;  veins,  415  ;  tubes.  See 
£roncliu 

Bronchus,  mode  of  subdivision  in  lung,  656 

Bninner's  glands,  608 

Bubonocele,  699 

Buccal  arteries,  329  ;  glands,  583  ;  lympha- 
tic glands,  42jB  ;  nerve,  491 ;  veins,  403 

Buccinator,  muscle,  198 

Bulb,  artery  of,  381,  716 ;  of  corpus  cavemo- 
Bum,  673 ;  of  corpus  spongiosum,  673  i 
olfactory,  476 

Bulbi  vestibuli,  683 

Bulbous  portion  of  urethra,  669 

Bulbs  of  the  fornix,  459 

Burs®  mucosae,  134 

Bursal  synovial  membranes,  134 


Caecum,  609 
Calamus  scriptorius,  472 
Calcanean  arteries,  internal,  397 
Calcaneo-astragaloid  hgament,  external,  180, 
posterior,  181 

Calcaneo-cuboid  ligament,  internal,  181, 
superior,  181,  long,  181,  short,  181 

Calcaneum,  122 

Calices  of  kidney,  662 

Cakaia  or  Canai^  accessorv  palatine,  47  ; 
alimentary,  582 ;  anterior  dental,  41,  pala- 
tine, 58, 43  ;  for  Arnold's  nerve,  30 ;  audi- 
tory, 570  ;  carotid,  31 ;  central  of  modio- 
lus, 578 ;  for  chorda  tympani,  571 ;  of 
cochlea,  578  ;  crural,  705  ;  dental  posterior, 
40 ;  ethmoidal,  anterior,  26,  55,  pasterior, 
26,  56  ;  femoral,  705  ;  incisive,  43, 58  ;  in- 
ferior dental,  52 ;  infra-orbital,  40 ; 
inguinal,  696 ;  for  Jacobson's  (tympanic) 
nerve,  30,  61  ;  lachrymal,  44  ;  malar,  45  ; 
nasal,  44  ;  naso-palatine,  50  ;  of  Nuck,  681, 
690 ;  of  Petit>  563  ;  portal,  618 ;  palatine, 
posterior,  41,  anterior,  43  ;  pterygoid,  35  ; 
ptery^palatine,  34 ;  spermatic,  696 ; 
of  spinal  cord,  447  ;  spiral  of  cochlea, 
578 ;  of  modiolus,  578  ;  semicircular,  577  ; 
for  tensor  tympani,  573  ;  vertebral,  18 ; 
Vidian,  35 ;  of  Wirsung,  622 

Canahculi  of  eyelids,  567 

Canalis  spiralis  modioli,  579 

Cancellous  tissue  of  bone,  2 

Canine  eminence,  40  ;  fossa,  40  ;  teeth,  585 ; 
of  lower  jaw,  686  ;  of  upper  jaw,  585 

Canthi  of  eyelids,  564 

Capillaries,  308 

Capitula  laryngis,  643 

Caput  coecum  coh,  609  ;  gallinaginis,  668 

Capsidar  ligament  of  hip,  170 ;  of  knee,  174 ; 
of  shoulder,  160  ;  of  thumb,  168 

Capsule  of  Glisaon,  617  ;  of  the  lens,  662  ;  of 
lens,  in  fcetus,  662 ;  of  Malpighian  bodies 
of  kidney,  662 

Capsules,  suprarenal,  663 

Cardiac  lymphatics,  438 ;  nerves,  536, 
inferior,  636,  middle,  536,  superior,  636  ; 
nerves  from  pneumogastric,  499  ;  plexus 
of  nerves,  deep,  536,  superficial,  637  ; 
veins,  423,  anterior,  423,  great,  423,  pos- 
terior, 423 

Carotid  arteries,  common,  316 ;  arteij,  exter- 
nal, 319,  surgical  anatomy,  319,  mtemal. 


Carotid  Arteries  (corUinued). 

332,  cervical  portion,  332,  petrous  portion, 

333,  cavernous  portion,  334,  cerebral  por- 
tion, 334,  surgical  anatomy,  334 ;  left, 
common,  relations  of,  3 15,  peculiarities  of, 
317,  surgical  anatomy  of,  318  ;  canal,  30  ; 
ganglion,  534  ;  plexus,  634,  triangle  infe- 
rior, 330,  triangle  superior,  330 

Carpal    arteries,  from    radud,    369 ;    frdbi 

ulnar,  363  ;  ligaments,  166 
Carpo-metacarpal  articulations,  168 
Carpus,  102  ;  development  of,  110,  articula- 
tions of,  166 
Cartilaoe  or  Cartilages,  Oene^'ol  Anatomy 
<2^,  133  ;  articular  133  ;  arytenoid,  642  ;  of 
auricle,  5^S  ;  of  bronchi,  656 ;  costal,  76  ; 
cricoid,  642  ;  cuneiform,  643  ;  of  ear,  668 ; 
ensiform,  70  ;  of  epiglottis,  643  ;  fibro,  133, 
interarticular,  133,  interosseous,  134,  cir- 
cumferential, 1 34, stratiform,  1 34 ;  of  larynx, 
641,  structure  of,  643  ;  of  the  nose,  660  ; 
of  the    pinna,  668 ;    of  Santorini,  643 ; 
semilunar    of  knee,  175  ;  of  septum  of 
nose,  561  ;  tarsal,    664 ;  temporary,   3 ; 
thyroid,  641  ;  of  trachea,  650 ;  of  Wris- 
berg,  643  ;  xiphoid,  70 
Cartilage  triticea,  644 
Caruncula  lachrymalis,  566 ;   mammillaris^ 

475 
CarunculsQ  myrtiformes,  683 
Cauda  equina,  445,  524 
Cava  inferior,  420,  pecuharities,  420 ;  supe- 
rior, 414 
Cavernous  body,  artery  of,  381  ;  groove,  33, 
67  ;  nerves  of  penis^  641  ;  plexus,  634 ; 
sinus,  408 
Cavities  of  reserve  (teeth),  589 
Cavity  cotyloid,  81  ;  glenoid,  89  ;  of  pelvis, 

83 ;  sigmoid,  97 
Cells,  ethmoidal,  38 
Cement    of    teeth,    588 ;     formation     of, 

690 
Centres  of  ossi6cation,  4 
Centrum  ovale  majus,  461,  minus,  461 
Cephalic  vein,  411 
Ceruto-glossus  muscle,  210 
CerebelUr  arteries,  anterior,  344,  superior, 

344,  inferior  344  ;  veins,  407 
Cerebelli  incisura,  anterior,  470,  posterior, 

470 
Cerebellum,  476  ;  corpus  dentatum  of,  473  ; 
hemispheres  of,  470 ;  laminae  of,    473 ; 
lobes  of,  472 ;  lobulus  centralis  of,  471  ; 
median  lobe  of,  470  ;  i)eduncles  of,  474  ; 
structure    of^    473 ;    under    surface    of, 
471  ;  upper  surface  ofi470  ;  the  valley  of, 
471  ;     ventricle    of,    472  ;     weight    o^ 
470 
Cerebral  arteries,  338  ;  anterior,  338,  mid- 
dle, 338,   posterior,   344 ;    convolutions, 
455  ;  lymphatics,  428  ;  veins,  406 ;  ven- 
tricles, 463 
Cerebro-spinal  axis,  439,  fluid,  444,  449 ; 

nerves,  440 
Cerebrum,  base  of,  467 ;  commissures  of 
468 ;  convolutions  of,  456 ;  crura  of, 
460 ;  fibres  of,  469 ;  fissures,  of  Sylvius, 
459,  longitudinal,  456 ;  general  arrange- 
ments of  its  parts,  460 ;  grey  mat- 
ter of,  455 ;    hemispheres    of,  455 ;  in- 
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Cerebrum  {continued). 

terior  of,  460 ;  labia  of,  461  ;  lobes  o^ 
457 ;  peduncles  of,  460 ;  structure  of, 
469  ;  sulci,  455,  456 ;  superior  ganglia  of, 
463,  467 ;  under  surface,  457 ;  upper 
surface,  455  ;  ventricles  of,  463 

Cervical  artery,  ascending,  345,  superficial, 
346  ;  ganglion  inferior,  535,  middle,  535, 
superior,  534  ;  l3rmphatic  glands,  deep, 
429,  superficial,  429  ;  nerves,  502,  anterior 
branches  of,  502,  posterior  branches  of, 
505,  roots  of,  502 ;  plexus,  503,  deep 
branches  of,  504,  posterior,  506,  superficial 
branches  of,  503  ;  veins,  transverse,  404  ; 
vertebrae,  5 

Cervicalis  ascendens  muscle,  225 

Cervico-facial  nerve,  483 

Cervix  uteri,  686 

Chambers  of  the  eye,  561,  562 

Check  ligaments,  145 

Cheek,  muscles  of,  197 

Cheeks,  583  ;  structure  of,  583 

Chemical  analysis  of  bone,  1 ;  of  cerebro- 
spinal fluid,  449  ;  dentine  or  ivory,  587  ; 
enamel,  588 ;  of  nervous  substance,  439  ; 
synovia,  135 ;  thymus,  659 ;  thyroid, 
658 

Chest,  muscles  of  front,  243,  side,  246 

Chiasma  or  optic  commissure,  476 

Chondro-glossus  muscle,  210 

Chorda  tympani  nerve,  481,  576 

Chordae  tendinese,  of  right  ventricle,  633, 
of  left,  635 ;  vocales,  645 ;  Willisii, 
408 

Choroid  arteries,  anterior,  338,  posterior, 
345  ;  coat  of  eye,  557  ;  plexus  of  lateral 
ventricle,  464  ;  of  fourth  ventricle,  473  ; 
of  third  ventricle,  467 ;  structure  of, 
557  ;  veins  of  brain,  407 

Chyli  receptaculum,  427 

Cilia  or  eyelashes,  565 

Ciliary  arteries,  336,  anterior,  336, 564,  long, 
336,  563,  shorty  336,  563  ;  ganglion,  487  ; 
ligament,  559  ;  muscle,  559  ;  nerves,  long, 
487,  short,  487  ;  processes  of  eye,  558 ; 
structure  of,  558 

Circle  of  Willis,  345 

Circular  sinus,  409 

Circulation  of  blood  in  adult,  630  ;  in  foetus, 
639 

Circumduction,  138 

Circumferential  tibro-cartilage,  134 

Circumflex  artery  of  arm,  anterior,  352, 
posterior,  362  ;  of  thigh,  external,  388, 
mtemal,  388;  iliac  ai-tery,  384,  692, 
superficial,  387  ;  iliac  vein  419,  superfi- 
cial, 417  ;  nerve,  609 

Circumflexus  palati  muscle,  214 

Clavicle,  84  ;  acromial  cud,  fracture  of,  269  ; 
articulations  of,  86  ;  attachment  of 
muscles  to,  86  ;  development  of,  86 ; 
fracture  of,  268  ;  peculiarities,  86  ;  sternal 
end,  fracture  of,  269  ;  structure  of,  86 ; 
tubercle  of,  85 

Clavicular  nerves,  504 

Clinoid  processes,  anterior,  32,  57,  middle, 
32,  ]>ostcrior,  33,  57 

Clitoris,  663 ;  framura  of,  683 ;  lymphatics 
of,  435  ;  musclos  of,  714  ;  prepuce  of,  683  ; 
structui-e  of,  68:J 


Coccygeal  artery,  381 ;  nerves,  624 ; 

anterior  branch  o^  525,  poeteiior  l»Badi 

of,  524 
Coccygeus  muscle,  716 

Coccyx,  16 ;  articulationa  ofi  17  ;    attach- 
ment of  muscles  to,  17  ;  comoA  ci,  16 ; 

development  of^  17 
Cochlea,  578  ;  arteries  o(  581 ;  oentral  mjot 

o^    578 ;    cupola    of;    578 ;    denticulaU 

lamina  of,  579  ;  hamular  procees  oi,  579 ; 

infimdibulum  of,  578  ;  laznina  spiralia  oC, 

579 ;  membranous  zone  of;  579  ;  nervoB 

o^   581 ;    osseous    zone    o^    579 ;    ficdb 

tympani  of,  579  ;  scala  veetibuli  of^  579  ; 

scalee  of,  579  ;  spiral  canal  of;  578 ;  ▼eim 

of,  581 
Cochlear  artery,  581 ;  nerve,  581 
Cochlearis  muscle,  579 
Coeliac  axis,  367  ;  plexus,  539 
Colica  dextra  arteiy,  371,  media,  372^  si- 
nistra, 373 
Colles  fracture,  272 
CoUiculus  bulbi  urethrse,  673 
Colon,  611 

Columella  cochleae,  578 
Columnso  camese  of  left  ventricle,  635,  of 

right    ventricle,    633 ;    papilla]:>os^    632^ 

633 
Columns  of  abdominal  ring^  694  ;  of  me- 
dulla oblongata,  451 ;    of  rectum,  613; 

of  spinal  cora,  446  ;  of  vagina,  685 
Columnar  layer  of  retina,  560 
Comes  nervi  ischiadici  artery,  381 ;  phreoki 

artery,  347 
Commissura  simplex  of  cerebellum,  471 
Commissure  of  flocculus,  472  ;  optic,  476 
Commissures,  439 ;  of  brain  anterior,  468, 

middle  or  soft,  468,  posterior,  468 ;  oi; 

spinal  cord,  grey,  446,  white,  445 
Communicans  noui  nerve,  505 
Communicating  artery  of   brain  anterior 

338,  posterior,  338 
Compact  tissue  of  bone,  2 
Complexus  muscle,  226 
Compressor  narium  minor,  195  ;  nasi,  195 ; 

sacculi  laryngis,  647  ;  urethrso,  715 
Conarium,  468 
Concha,  568 

Condyles  of  bones.    See  Bones 
Condyloid  foramina,  20 ;  fossso,  20 ;  prooess, 

53  ;  veins  posterior,  408 
Congenital  hernia,  699 
Conglobate  glands,  426 
Com  vasculosi,  678 
Conjoined  tendon  of  internal  oblique  and 

trausversalis,  232,  695 
Conjunctiva,  566 
Conoid  ligament,  158 
Constrictor  inferior    muscle,  211  ;  medium 

212  ;  superior,  212 ;  isthmi  foucium,  210; 

urethrse,  715 
Conus  arteriosus,  632 
Convolution  of  corpus  calloeum,  456 ;  of 

longitudinal  fissure,  457  ;   supra-orbitar, 

457 
Convolutions    of   cerebrum,  structure   ofj 

4o5  ;   coi*tical   substance  of,  455  ;  white 

matter  of,  455 
Coraco-acromial     ligament,    159  ;     coraco- 

brachialis  musv^e,  251  ;    coraco-clavicular 
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Coraco-acromial  (continued), 

ligament^  158  ;  coraoo-humeral  ligament^ 
160 
Coracoid  ligament^  160  ;  process,  90  ;  pro- 
cess, fracture  of, 269 
Cord  spermatic,  676 
Cordiform  tendon,  240 
Corium  of  skin,  543 

Cornea,  555 ;  arteries  and  nerves  of,  556 ; 
elastic  laminae  o^  566  ;  proper  substance 
of^  666  ;  structure  of,  555 
Cornicula  laryngis,  643 
Comu  Ammonis,  465 

Comua  of  the  coccyx,  16 ;  of  hyoid  bone, 
68  ;  of  the  sacrum,  13 ;  of  thyroid  car- 
tilage, 642 
Corona  glandis,  672 
Coronal  suture,  54 

Coronary  arteries  of  lip,  323;  arteries  of 
heart,  left,  313,  right,  313;  peculiari- 
ties, 314  ;  ligaments  of  Uver,  614;  plexus, 
anterior,  537,  posterior,  537 ;  sinus,  423, 
opening  of,  631 ;  valve,  632 
Coronoid  depression,  94  ;   process,  53,  of 

ulna,  97,  fracture  of,  271 
Corpora  albicantia,  459  ;  Arantii,  633,  635 ; 
cavernosa  penis,  673,  crura  of^  673,  struc- 
ture of,  673;  cavernosa  clitoridis,  683; 
geniculata,  469  ;  nuunmiUaria,  459  ;  oliva- 
ria,  452  ;  pyramidalia,  451  ;  quadrige- 
mina,  469  ;  restiformia,  452  ;  striata,  463, 
veins  of,  407 
Corpus  callosum,  458,  461,  convolution  of^ 
456,  genu  of,  462,  peduncles  o^  458, 
ventricle  of^  461  ;  dentatum  of  cerebel- 
lum, 473 ;  of  olivary  body,  453 ;  fim- 
briatum,  464,  465  ;  mghmorianum,  677  ; 
luteum,  689,  structure  of^  689  ;  spongio- 
sum, 673,  arteries  of^  67^  colliculi  bulbi, 
673,  structure  of,  674 
Corpuscles,  Malpighiau,  of  kidney,  662 ;  of 

spleen,  625 
Corrugator  supercilii  muscle,  191 
Cortic^   substance  of  brain,  439 ;  of  cere- 
bral convolutions,  455  ;  of  kidney,  660 ; 
of  supra-renal  capsules,  664 
Costal  cartilages,  75 

Costo-clavicular  ligaments,  157  ;  costo-cora- 
coid  fascia,  244;  costo sternal    articula- 
tion, 150 ;  costo-transverse  articulation, 
148  ;    costo- vertebral    ligaments,     147  ; 
costo-xiphoid  ligaments,  151 
Cotyloid  cavity,  81  ;  ligament,  171 ;  notch,  81 
Coverings  of  direct  inguinal  hernia,  699,  of 
femoral  hernia,  707  ;  of  oblique,  698 ;  of 
testis,  tunica  albuginea,  677,  tunica  va- 
ginalis, 677,  tunica  vasculosa,  677 
Cowper's  glands,  672,  715 
Cranial    bones,   191,  articulations  of,  53 ; 
CR.VNIAL    Nerves,    475,    classification    of^ 
475,  first  pair,  475,  second,  476,  third 
477,   fourtl^  478,    fifth,  485,  sixth,  479, 
seventh,  soft  portion,  477,  hard  portion, 
480,  eighth,  glosso-pharyngeal,  494 ;  vagus, 
497;    spinal  accessory,  496,  ninth,  483 
Cranial  sutures,  53 

Cremaster  muscle,  695,  formation  of,  696 
Cremasteric  artery,  676  ;  fascia,  675 
Crest,  frontal,  25  ;  of  ilium,  7b ;  nasal,  40 ; 
occipital,  20,  internal,  58  ;   turbinated  of 


Crest  (continued), 
palate,  47 ;  ot  superior  maxillary,  42, 43  ; 
of  pubes,  80 ;  of  tibia,  118 

Cribriform  fascia,  702  ;  plate  of  ethmoid,  37 

Crico-arytssnoideus  lateralis  muscle,  646, 
posticus  muscle,  646 

Crico-thyroid  artery,  320  ;  membrane,  644 ; 
muscle,  646 

Cricoid  cartilage,  642 

Crista  galli,  37;  ilii,  78;  pubis,  80 

Crown  of  a  tooth,  584 

Crucial  ligaments  of  knee,  174, 175 

Crura  cerebri,  460,  structure  oi,  460 ;  of 
corpora  cavernosa,  673 ;  cerebelli,  474  ; 
of  clitoris,  683 ;  of  diaphragm,  239 ;  of 
fornix,  466 

Crurseus  muscle,  280 

Crural  arch,  694,  703,  deep,  705 ;  canal, 
705;  nerve  anterior,  522;  ring,  706; 
sheath,  704 

Crusta  petrosa  of  teeth,  588 

Crypts  of  Lieberkiihn,  608 

Crystalline  lens,  562 

C^lboid  bone,  124 

Cuneiform  bone,  hand,  103,  foot,  external, 
128,  internal,  127,  middle,  128 ;  cartilages, 
643 

Cupola  of  cochlea,  578 

Curling,  Mr^  on  the  development  of  the 
testes,  681 

Curvatures  of  the  spine,  17 

Cuspidate  teeth,  585 

Cutaneous  branches  of  musculo-spiral,  515, 
of  ulnar  nerve,  513 ;  nerve,  of  arm  ex- 
ternal, 509,  internal,  510,  lesser  internal, 
510,  of  buttock  and  thigh,  528,  of  in- 
guinal region,  692,  of  ischio-rectal  region, 
710,  from  obturator,  522,  from  peroneal, 
530,  of  thigh  external,  520,  of  tnigh  in- 
ternal, 523,  of  thigh  middle,  522,  of 
thorax  lateral,  517  ;  of  plantar  nerve,  529 

Cuticle  of  skin,  543 

Cutis  vera,  542 

Cystic  artery,  369 ;  duct,  620,  valve  o^ 
620 ;  plexus  of  nerves,  539 ;  veins,  423 


Darto6,675 

Decussation  of  optic  nerves,  467 ;  of  pyra- 
mids, 451 

Deciduous  teeth,  584 

Deep  crural  arch,  705 ;  palmar  arch,  358 ; 
perin89al  fascia,  715 

Deltoid  aponeurosis.  247  ;  muscle,  247 

Dens  sapienti^D,  586 

Dental  artery,  inferior,  328 ;  canal,  anterior, 
41,  inferior,  52,  posterior,  40 ;  follicles, 
589  ;  groove,  589  ;  nerves  anterior,  489, 
inferior,  493,  posterior,  489  ;  pulps,  590  ; 
sacs,  589,  structure  of,  590  ;  tubuli,  587  ; 
vein,  inferior,  403 

Denticulate  lamina  of  cochlea,  579 

Dentine,  5b7,  chemical  composition  of^  587  ; 
formation  of^  590 

Depressions  for  Pacchionian  bodies,  55 

Depressor  alfiB  nasi,  195 ;  anguli  oris,  197  ;epi- 
glottidis  muscle,  647  ;  labii  inferioris,  197 

Derma,  or  true  skin,  642 

Descending  aorta,  363 ;  colon,  Gil 

Dcscendens  uoui  nerve,  484 
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Descent  of  testicle,  680 
Deyblopmemt  of  atlas,  12  ;  axis,  12 

bone,  3 

carpus,  110  ;  clavicle,  86 ;  coccyx,  17 

ethmoid,  38 

femur,  115;  fibula,  122;  foot,  130; 
frontal  bone,  27 

hand,  110  ;  humerus,  95  ;  hyoid  bone,  68 

inferior  turbinated  bone,  60 

lachrymal  bone,  46 ;  lower  jaw,  63  ;  lum- 
bar vertebrae,  12 

malar  bone,  46;  metacarpus,  110 ;  meta- 
tarsus, 131 

nasal  bone,  40 

occipital     bone,    22;    os    innominatum, 

82 

palate  bone,  49  ;  parietal  bone,  24 ;  pa- 
tella, 116;  permanent  teeth,  689; 
phalanges  of  hand,  110,  of  foot,  131 

raoius,  102 ;  ribs,  76 

sacrum,  16  ;  scapula,  91  ;  seventh  cervical, 
12 ;  sphenoid,  36  ;  sternum,  70 ;  supe- 
rior maxillary  bone,  44 

tarsus,  130,  temporary  teeth,  688;  tem- 
poral bone,  31  ;  tibia,  120 

ulna,  100 

vertebrae,  11 ;  vomer,  60 
Diameters  of  pelvis,  83 
Diaphragm,  238 ;  lymphatics  of,  438 
Diaphysis,  4 

Diarthrosis,  136  ;  rotatorius,  126 
Digastric  muscle,  207  ;  fossa,  29  ;  nerve,  from 

facial,  481 
Digestion,  organs  of,  682 
Digital  arteries   from  ulnar,    363,  plantar, 

398 ;    cavity  of   lateral    ventricle,   463 ; 

fossa,  112  ;  nerves  from  median,  611,  from 

ulnar,  614 
Dilator  naris,  anterior,  195,  posterior,  196 
Diploe,  3 ;  veins  of,  406 
Direct  inguinal    hernia^    699,  comparative 

frequency  of,  700,  course  of,  699,  coverings 

of,    699,  diagnosis   of,  700,  incomplete, 

700 
DISSECTHON  of  abdominal  muscles,  229  ;  arch 
of  aorta,  310 ;    arm,  260 ;    auricular  re- 
gion, 190 

back,  288 

epicranial  region,  188  ;  eye,  566 

femoral  hernia,  700  ;  face,  191  ;  foot,  298; 

fore-arm,  263 

gluteal  region,  283 

hand,  188;  head,  263;  heart,  left  auricle, 
634,  left  ventricle,  635,  right  auricle,  6;31, 
right  ventricle,  632 ;  hernia,  692, 
700 

inferior  maxillary  region,  196  ;  infra-hyoid 
region,  205 ;  inguinal  hernia,  692 ; 
ischio-rectal  region,  709 

lingual  region,  209 ;  leg,  289 

neck,  202 

orbit,  192 

palatal  region,  213 ;  palm  of  hand,  263 ; 
palpebral  region,  191  ;  pancreas,  621  ; 
pectoral  region  and  axilla,  242 ;  peri- 
nsBum,  709;  pharynx,  211  ;  pterygoid 
muscles,  200 

radial  region,  258 

sole  of  foot,  298  ;  spinal  cord  and  mem- 
branes, 442 ;  supra-hyoid  region,  207 


Dissection  {continued). 
temporal  muscle,  199 ;     thigh,  front  <^ 
276,  back  of,  288,  internal,  '281 

Dorsal  artery  of  penis,  380 ;  nerves,  5K. 
anterior  branches  o^  616,  peculiar,  oil, 
posterior  branches  of,  516,  roota  of,  516. 
vertebrae,  8,  peculiar,  9 

Dorsales  polhcis  arteries,  359 

Dorsalis  hallucis  artery,  395,  indicia,  359, 
lingu»,  321,  pedis,  branches  o^  394,  pecu- 
liarities of,  394,  surgical  anatomy  id,  3^4 

Dorsum  of  scapula,  86 

Ducts  or  Duct,  of  Bartholine,  694 ;  biliuT, 
620  ;  of  Cowper*s  glands,  672 ;  cystic,  620 ; 
ejaculatory,  680  ;  galactophoroas,  691 ; 
hepatic,  620  ;  of  kidney,  662  ;  lactiferotu^ 
690  ;  of  liver,  618  ;  lymphatic,  right,  4^ , 
nasal,  667 ;  of  pancreas,  622  ;  parotid,  593; 
Stenonian,  593;  thoracic,  426;  Wiur- 
tonian,  694 

Ductless  glands,  657,  663 

Ductus  arteriosus,  638  ;  how  obliterated  in 
foetus,  640,  communis  choledocus,  620; 
pancreaticus  minor,  622  ;  Riviniaoi,5^; 
venosus,  639,  how  obliterated,  640 

Duodenal  glands,  608 

Duodenum,  606 ;   vessels  and  nerves  ofy  607 

Dura  mater  of  brain,  447,  arteries  of^  44S, 
nerves  of,  448,  processes  ofi  448,  stmcfeire 
of,  448,  veins  of,  448  ;  of  cord,  443,  pecu- 
liarities of,  443 

Ear,  667  ;  arteries  of,  326 ;  auditory  canal, 
670  ;  cochlea,  678 ;  internal  or  hihjmtb, 
676  ;  membranous  labyrinth,  680 ;  mus- 
cles of,  190  ;  ossicula  of;  574 ;  iHnni  or 
auricle  of,  667  ;  semicircular  canaldi,  577; 
tympanum,  676  ;  vestibule,  576 

Earthy  constituent  of  bone,  1 

Ecker,  on  supra-renal  capsules,  664 

Eighth  pair  of  nerves,  494 

Ejaculatory  ducts,  680,  structure  of,  660 

Elbow,  bend  of,  354  ;  joint,  161 ;  vessels  and 
nerves  o^  162 

Eminence  of  aqueductus  Fallopii,  572 ;  ca- 
nine, 40  ;  frontal,  25  ;  ilio-pectineal,  80 ; 
jugular,  20 ;  nasal,  27 ;  parietal,  22 

Eminentia  articularis,  27  ;  collaterali^  W 
465 

Enamel  of  teeth,  588  ;  chemical  compowtwn 
of,  588 ;  formation  of,  590 ;  membrane, 
590 ;  organ,  590  ;  rods,  588 

Enarthrosis,  136 

Endocardium,  635 

Endolymph,  681 

Ensiform  appendix,  68,  70 

Epidermis,  543,  development  o^  544 ;  growtn 
of,  544  ;  structure  of,  544 

Epididymis,  676 

Epigastric  artery,  383,  peculiariti^  384, 
relation  to  femoral  ring,  7a5,  ^^°Jf; 
ternal  ring,  698,  superficial,  387,  <^» 
superior,  337  ;  plexus,  538 ;  region,  598; 
vem,  419,  superficial,  417 

Epiglottis,  643 

Epiphyses,  separation  of,  4 

Epithelium.    See  various  Organs, 

Erectile  tissue,  its  structure,  674;  of  pci»«» 
674  ;  of  vulva,  683 


Erector  cUtoridie,  713 ;  penis,713 ;  Bpinffi,223 

EruptioD  of  the  taath,  S90 

Etbino-Bplienoid&l  auture,  5o 

Kthtnoid  bone,  37,  articulations  of,  39,  cri- 
briform plate  of,  37,  development  o^  38, 
lateral  masses  of^  36,  perpendicular  plate 
of,  37,  oa  planum  ol,  38,  unciform  prouess, 
of,  38 

Ethmoidal  artory,  336  ;  canal  anterior,  iH, 
'  \  posterior,  2(J,  M  ;  cells,  38  ;  notch,  '" 


Eustachian  tube,  573,  tympanic  orifice  o^ 

573;  valve,  831.  in  fee tal  heart,  637 
External  abdominal  ring,  694  ;  annular  liga- 
ment, 298  ;  inguinal  hernia,  698  )  orbltar 
fonuuiaa,  35  ;  ptaryoid  plate,  33 
Extensor  breris  digitorum  muscle,  299; 
oarpi  radialis  brevior,  239,  longior,  2.i8 ; 
oarpi  ulnaris,  260  ;  communis  digitorum 
(hand),  atO  ;  indicia,  262  ;  longiia  digito- 
rum (foot;,  291 ;  minimi  digiti,  260 ;  ossis 
ntetaoarpi  poUiois,  £31  ;  primi  intemodii 
pollicis,  Oil  ;  {>roprius  pollicia,  '291 ;  se- 
cuadi  intemodii  polliois,  262 
£tb,  5o3  ;  appendages  o^  564;  cham- 
bers o^  561,  562;  ciliary  ligament,  J59, 
muscle,  5.")9,  processes  of,  5.)8 ;  bu- 
mours  of,  534,  50),  aqueous,  otil,  crys- 
talline lens,  562,  vitreoun,  562 ;  mera- 
brana  pupillaris,  559,  choroid,  557,  con- 
junctiva, 566,  cornea,  55.),  hyaloid,  502, 
iris,  55S,  Jacob's,  560,  retina,  5.')9,  sclerotic 
554 ;  pupil  of,  5oH ;  tunics  of,  554  ;  uvea 
of,  559 ;  vessels  of  globe  of,  503 

Eyeball,  muscles  of,  192,  nerves  of,  564, 
veins  of,  564 

Eyebrons,  504 

Eyelashes,  565 

Eyehda,  504,  oartilagea  of,  564,  Meibomian 
glands  of,  565,  muscles  of,  191,  atructure 
of;  564,  tarsal  ligament  of,  504 

Eye  teeth,  585 


Pace,  arteriea  o^   323  ;   bones   of,  39,  62  ; 
lymphatics  of    428  ;    muscles    of,    196  ; 
nerves  of,  482  ;  veins  of,  403 
Facial  artery,  321,  transverse,  326;  bones, 
19,39;  nerve,  490,  branches  of,  481,  its 
oommuntcatioos,  480,  course  of,  in  tem- 
poral bone,  480  ;  vein,  402 
FiJciform  process  of  fascia  lata,  703 
Fallopian  tubes,  688 ;  fimbriated  extremity  I  Fi 
of,  683  ;  lymphatics  of,  436  ;   nerves  of,  | 
690;  structure  of,  088  ;  vessels  of,  090        , 
False  corpora  iutea,  OSS  ;  ligaments  of  blad-  i 
der,  667  ;  pelvis,  82  ;  ribs,  72  ;  vertebne, 
fi,  12  Fi 

Fall  cerebelli,  449 ;  cerebri,  «8  Fi 

FsQgs  of  t«eth,  »84  F: 

fuscix  OB  Fascia,   185,    1«6;    anal,   720;      Fi 
aponeurotic,  its  structure,  187;  of  arm,     F 
2iO 
cervical,  deep,  203,  superficial,  203 ;  costo- 
ooracoid,  244  ;   cremasteric,  67&,  6'ja ;     F 
cribriform,  702  i 

deep,186;dentata,405;dorBal,offoot,:Z99  I 
fibn>«reolar,  its  structure,  186 ;  of  foot,  i 
397 ;  of  fore-arm,  253  '  F 


Fascia  ob  Fascia  {continuect) 
of  hand,  263 
iUa<^  274 ;  infundibuliforra,  f 
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Fibula  (continued), 

ment  of  muscles  to,  122 ;  development 
of,  122;  fracture  of,  with  dialocation  of 
the  tibia,  306 

Fibular  regiou,  muscles  o(  296 

Fibrous  rings  of  heart,  636 

Fifth  nerve,  485  ;  ventricle  of  brain,  465 

Fimbria  of  Fallopian  tube,  688 

Fissura  palpebrarum,  664 

Fissure,  auricular,  30,  horizontal  of  cere- 
bellum, 47*2  ;  of  ductus  venosus,  615  ;  for 
Kail-bladder,  616  ;  Glaserian,  2b,  571  ;  of 
liver,  615;  longitudinal  of  liver,  615; 
longitudinal  of  cerebrum,  455,  457 ;  of 
lung,  655  ;  maxillary,  41 ;  of  medulla 
oblongata,  451 ;  portal,  615 ;  ptery go-maxil- 
lary, 62 ;  spheno-maxillary,  62 ;  sphenoidal, 
35,  57  ;  of  spinal  cord,  anterior  lateral, 
445,  median,  445,  posterior  lateral,  445, 
median,  445  ;  Sylvian,  459  ;  transverse,  of 
liver,  615,  of  cerebrum,  465 ;  umbilical, 
615 ;  for  vena  cava,  616 

Flat  bones,  3 

Flexor  accessorius  muscle,  301 ;  brevis  digi- 
torum,  300 ;  brevis  minimi  digiti  (hand), 
260,  (foot),  302;  brevis  pollicis  (hand), 
265,  (foot),  302  ;  carpi  radialis,  255,  ul- 
naris,  255 ;  digitorum  sublimis,  255 ; 
digitorum  profundus,  256  ;  longus  digito- 
rum, 295;  longus  pollicis  (hand),  257, 
(foot),  294;  ossis  metacarpi  poUicis, 
264 

Floating  ribs,  72 

Flocculus,  472 

Fostus,  circulation  in,  639,  Eustachian  valve 
in,  637  ;  foramen  ovale  in,  6:i7  ;  liver  of, 
distribution  of  its  vessels,  639  ;  ovaries 
in,  690 ;  relics  in  heart  of,  632 ;  vascular 
system  in,  i)eculiarities,  637 

Folds,  aryteno-epiglottidcan,  644;  recto- 
uterine, 600;  recto- vesical,  600 ;  vesico- 
uterine, 600 

Follicle  of  hair,  545 

Follicles  sebaceous,  546 

Follicular  stage  of  development  of  teeth,  589 

Fontanelle,  anterior,  24  ;  |)osterior,  21 

Foot,  bones  of,  122 ;  development  of  130  ; 
dorsum,  muscles  of,  290  ;  fascia  of,  297  ; 
sole  of^  muscles  of,  299,  nerves  of,  529, 
530,  vessels  of,  394,  398 

FoRAMRN,  caecum,  25,  55^  of  frontal  bone, 
25,  of  medulla  oblongata,  451,  of  tougue, 
547;  carotid,  30 ;  condyloid,  20 ;  dental 
inferior,  52 ;  incisive,  58  ;  infra-orbital, 
40;  intervertebrcd,  18;  lacerum  anterius, 
35,  57,  medium,  57,  posterius,  58 ;  mag- 
num, 20,  58  ;  mastoid,  29  ;  mental,  51  ; 
of  Monro,  466  ;  obturator,  81 ;  optic,  32, 
35 ;  ovale  of  heart,  037,  of  sphenoid,  34, 57 ; 
palatine  anterior,  43,  posterior,  47 ;  pa- 
rietal, 23  ;  ptervgoid,  60 ;  pterygo-pala- 
tine,  60 ;  rotunaum,  34,  57  ;  sacro-sciatic, 
great,  79,  small,  80 ;  of  Soemmering,  5(50  ; 
spheno-palatine,  49 ;  spinosum,  34,  57  ; 
sternal,  70  ;  stylo-raastoid,  30  ;  supra-or- 
bital, 25  ;  thyroid,  81 ;  vertebral,  5  ;  Ves- 
alii,  34,  57  ;  of  Winslow,  itoO 

Foramina,  sacral,  12;  of  diaphragm,  240; 
external  orbitar,  35  ;  malar,  46 ;  olfactory, 
37  ;  Thebesii,  631 


Fore-arm,  fiEiscia  o^  253;  musclea    oC  253. 
vessels,  857,  nerves  of^  511,  bonea  a^  ^ 

Foreskin,  672 

Form  of  bones,  2 

Fornix,  466 ;  bulbs  of,  459 ;  crura  of,  466 

Fossa,  of  antihelix,  568 ;  canine,  40;    condy- 
loid, 20 ;  cystis  fellea3,616  ;  digaaPtric,  a» ; 
digital,  112;  glenoid,  28;   of  helix,  568; 
ihac,  78 ;    infra  and  supra  spioou^    66 ; 
incisive,  40,  51 ;  innominata,  5t>S  ;   iachio- 
rectal,  710;  jugular,  61  ;  lachrymal,  fid  ; 
myrtiform,  40;  navicular  of  uretlxra,  669, 
of   vulva,    683 ;    occipital    inferior,    i>6 ; 
ovalis,  632;    palatine   anterior,    4^    SS: 
pituitary,  32,  57  ;  pterygoid  of  sphenoid, 
35,  of  lower  jaw,  53  ;  scaphoid,  3o  ;    sca^ 
phoidea,  568 ;    spheno-maxillaiy,  tS2  ;    of 
skull,  anterior,  55,  middle,  57,  posterior, 
57  ;  subscapular,  86  ;  sublingual,  ol  ;  sub- 
maxillary, 52  ;    temporal,  61 ;    trocbaa- 
teric,  112;  zygomatic,  62 

Fossse,  nasal,  65,  oo^ 

Fourchette,  683 

Fourth  nerve,  478 ;  ventricle,  472 

Fovea  centralis  retinse,  560  ;  hemisphen'ca, 
577  ;  hemi-eUiptica,  577 

Fracture  of  acromian  process,  269 
centre  of  clavicle,  268,  acromial  end  of^ 
269  ;  coracoid  process,  269 ;    ooroocad 
process  of  ulna,  271 
femur  above  condyles,  305,    below    tro- 
chanters, 304 ;  hbula,  with  dialocatioa 
of  tibia,  306 
humerus,  anatomical  neck,  269,  shaft  oC, 

270,  surgical  neck,  269 
neck  of  femur,  304 
olecranon  process,  271 
patella,  305 

radius,  271,  lower  end  of^  272,  neck  o^ 

271,  shaft  of,  272,  and  ulna,  272 
sternal  end  of  clavicle,  269 ;  tibia,  shaft  o( 

305 
uhia,  shaft  ot,  272 

Fncna  of  ileo-coBcal  valve,  610 

Framulum  cerebri,  469;  pudendi,  683;  of 
Vieussen's  valve,  469 

Frsenum  clitoridis,  683  ;  labii  superioris  et 
inferioris,  582  ;  preputii,  672 

Frontal  artery,  336  ;  bone,  24,  articulations 
of,  27,  attachment  of  muscles  to,  27,  deve- 
lopment of,  27,  structure  0^  27;  crest,  25  ; 
eminence,  25 ;  nerve,  486 ;  process  of 
malar,  45 ;  sinuses,  26 ;  suture,  27,  55 ; 
vein,  403 

Fronto-malar  suture,  65 

Fronto-sphenoidal  suture,  55 

Fundus  of  uterus,  686 

Funicuh  of  nerve,  440 

Funiculus,  440 

Furrow,  auriculo-ventricular,  630 ;  interven- 
tricular, 630 

Furrowed  band  of  cerebellum,  471 


Galactophorous  ducts,  691 

Gall  bladder,  619  ;  fissure  for,  616  ;  struc- 
ture of,  6-10  ;  valve  of,  620 

Ganglia,  General  Anatomy  and  Structure 
of,  440  ;  cardiac,  537  ;  cephalic,  487  ;  of 
fifth  nerve,  487  ;  lumbar,  540;  lymphatic. 
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Qakolia  (continued). 

426 ;  mesenteric,  539  ;  renal,  536 ;  sacral, 
540  ;  semilunar  of  abdomen,  538 ;  solar, 
638 ;    of  spinal    nerves,   501 ;    of   sym- 
pathetic nerve,  532,  branches  from,  532  ; 
thoracic,  537 
Ganglion,  Arnold's  493 ;  of  Andersch,  495 
carotid,  534 ;  cervical,  inferior,  535,  mid- 
dle, 535,  superior,  534 ;  ciliary,  487  ; 
on  circumflex  nerve,  509 
diaphragmatic,  535 
on  facial  nerve,  480 
Gassenan,  485 ;  glosso-pharyngeal,  495 
impar,  540 ;  inferior  cervical,  535  ;  inter- 
carotid,  535  ;  on  posterior  interosseous 
nerve,  515 
jugular,  495,  497,  498 
lenticular,  487  ;  lineual,  535 
MeckeFs,  489 ;  middle  cervical,  535 
ophthalmic,  487  ;  otic,  493 
petrous,  496  ;  pharyngeal,  535 ;  pneumo- 

^tric,  498  ;  of  portio  dura,  4b0 
of  Kibes,  532 ;  root  of  vagus,  498 
semilunar,   485  ;     spheno-palatine,    489 ; 
submaxillary,  494 ;  superior    cervical, 
534  ;  supra-renal,  538 
temporal,  535  ;  thyroid,    535 ;  trunk  of 

vagus,  498 
of  Wrisberg,  537 
Ganglionic  branch  of  nasal  nerve,  486 
Qaaserian  ganglion,  485 
Gastric  arteries  (vasa  brevia),  370  ;  artery, 
367  ;  follicles,  605  ;    nerves    from  vagus, 
500  ;  plexus,  539  ;  vein,  422 
Gastro-colic  omentum,  601 
Gastro-duodenal  artery,  368  ;  plexus,  539 
Gastro-epiploica  dextra  artery,  369,  sinistra, 

370 
Gastro-epiploic  plexus,  539  ;  vein  leit,  422 
Oastro-hepatic  omentum,  599,  601 
Gastro-phrenic  ligament,  603 
Gastro-splenic  omentum,  601 
Gastrocnemius  muscle,  292 
Gemellus    inferior   muscle,  287,  superior, 

287 
Generattve  Groans,  female,  682,  male,  671 
Genial  tubercles,  51 
Genio-hyo-glossus  muscle,  209 
Genio-hyoid  muscle,  208 
Genito-crural  nerve,  520 
Genu  of  corpus  callosum,  462 
Gimbemat*s  hgament,  230,  695,  704 
Ginglyraus,  136 
Gladiolus,  70,  68 

Gland  or  Glandc*,  secreting,  accessory  of 
parotid,  593 ;   aggregate,   608 ;    aryte- 
noid, 648 
of  Bartholine,  683  ;  of  biliary  ducts,  621 ; 

Brunner's,  608 ;  buccal,  58.3 
ceruminous,  571 ;  Cowper's  672,  715 
duodenal,  608 ;  ductless,  623 
epiglottic,  648 
gastric,  605 
of  Havers,  134 
kidney,  660 

labial,  582 ;  lachrymal,  566 ;   of  larynx, 
648;   lingual,    549;     of   Littr6,    669; 
liver,  613 ;  lymphatic,  426 
mammary,  690  ;  Meibomian,  565  ;  molar, 
5b3 ;  mucilaginous  of  Havers,  134 


Gland  or  Glands  (continued), 
GBSophageal,  597 

of  F^chioni,  448 ;  palatine,  591 ;  pancreas, 
621 ;  parotid,  592  ;  peptic,  605 ;  Peyer's, 
608 ;  pharyngeal,  595  ;  pineal,  468  ; 
pituitary,  459;  prostate,  671 
saBvary,  592 ;  sebaceous,  546 ;  solitary, 
608 ;  sublingual,  594 ;  submaxillary, 
594  ;  sudoriferous,  546 ;  suprarrenal, 
663 
thymus,  658 ;  thyroid,  657 ;  tracheal,  650 ; 

of  Tyson,  672 
uterine,  687 
of  vulva,  683 

Glands  Ductless,  623 ;  spleen,  623 ;  supra- 
renal, 663;  thymus,  658  ;  thyroid,  657 

Glands  Lymphatic,  Genercd  Anatomy  of, 
426,  conglobate,  426  ;  axillary,  430 ;  bron- 
chial, 438;  cervical,  429;  iliac,  434; 
inguinal,  432;  intercostal,  437;  lumbar, 
435 ;  mediastinal,  437  ;  mesenteric,  437  ; 
oesophageal,  438;  popliteal,  433;  sacral, 
435 ;  thoracic,  437 

Glandulso  odoriferse,  672;   Pacchioni,  448 

Glans  penis,  672 ;  clitoridis,  683 

Glaserian  fissure,  28,  571 

Glenoid  cavity,  89  ;  fossa^  28 ;  ligament^ 
160 

Gliding  movement,  138 

Glisson's  capule,  601,  617 

Globus  major  of  epididymis,  676,  minor, 
676 

Glosso-epiglottidean  ligaments,  643 

Glosso-pnaryngeal  nerve,  494 

Glottis,  644 ;  rima  of;  645 

Gluteal  artery,  382,  inferior,  381 ;  lymphatic 
glands,  433  ;  nerve  inferior,  526,  superior, 
525  ;  region,  lymphatics  of^  435,  muscles 
of,  283  ;  veins,  419 

Gluteus  maximus  muscle,  283,  medius,  284, 
minimus,  285 

Gomphosis,  136 

Graanan  vesicles,  689  ;  membrana  granulosa, 
of,  689  ;  ovicapsule  of,  689  ;  structure  o^ 
689 

Gracilis  muscle,  281 

Granular  layer  of  retina,  560 

Granular  lids,  566 

Great  omentum,  600,  601 ;  cavity  of,  600; 
sciatic  nerve,  528 

Greater  wings  of  sphenoid,  34 

Grey  matter  of  cerebellum,  473 ;  of  fourth 
ventricle  473,  of  third,  468  ;  of  medulla 
oblongata,  454  ;  of  spinal  cord,  440; 
of  cerebrum,  439,  chemical  analysis  439 

Groin,  cribriform  ^cia  of,  702  ;  cutaneous 
vessels  and  nerves  of^  700 ;  region  of,  700  ; 
superficial  fascia  of,  700 ;  surgical  ana- 
tomy of,  700 

Groove,  auriculo-ventricular,  630 ;  bicipital, 
93 :  cavernous,  3«%  57  ;  dental,  589 ;  infra- 
orbital, 41  ;  lachrymal,  43 ;  mylo-hyoid, 
52 ;  nasal,  40  ;  occipitaJ,  29  ;  optic  32, 57 ; 
subclavian,  85 

Grooves  in  the  radius,  102;  ventricular, 
630 

Growth  of  bone,  4 

Gubemaculum  testis,  68 1 

Gums,  5b3 

Gustatory  nerve,  492 
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Gyri  operti,  459 
Gyms  fomicatus,  457 


Haemorrhoidal  artery,  external,  380,  middle, 
378,  superior,  373  ;  Derve,  inferior,  526 ; 
plexus  of  nerves,  540 ;  veins,  inferior,  419, 
middle,  419,  superior,  419 ;  venous  plexus, 
419 

Hairs,  follicles  of,  545,  structure  of,  545  ; 
medulla  o^  546  ;  root  of,  545,  sheath  of, 
546  ;  shaft  o^  546 

Ham,  region  of  the,  389 

Hamstring  tendons,  surgical  anatomy  of, 
289 

Hamular  process  of  sphenoid,  35 ;  of  cochlea, 
579  ;  of  lachrymil,  46 

Hand,  bones  of,  102  ;  development  of,  110 ; 
fascia  of,  263 ;  muscles  of,  203,  264;  nerves 
of,  511,  513,  614,  616;  vessels  of,  359, 
363 ;  ligaments  of,  166 

Hard  palate,  591 

Harmonia,  135 

Havers  glands  of,  134 

Head,  muscles  of,  188  ;  veins  of,  402 

Head  of  scapula,  89  ;  of  ulna,  100 

Heart,  629  ;  annular  fibres  of  auricles,  636 ; 
arteries  of,  637 
circular  fibres  of,  637 
endocardium,  635 

fibres  of  the  auricles,  636,  of  the  ventricles, 
636  ;  fibrous  rings  of,  636  ;  foetal  relics 
in,  632 
left  auricle,  633,    ventricle,  635  ;  looped 
fibres  of  auricles,  636  ;  lymphatics  of, 
438,  637 
muscular  structure  o^  636 
nerves  of,  536,  537,  637 
openings  in  right  ventricle,  632 
position  o^  629 

right  auricle,  630,  ventricle  of,  632 
septum    ventriciilorum,    632;    size    and 
weight,  629  ;  spiral  fibres  of,  637  ;  struc- 
ture o^  636  ;  subdivision  into  cavities, 
629 
veins  of,  637  ;  vortex  of,  637 

Helicine  arteries,  674 

Helicis  major  muscle,  569,  minor,  569 

Helicotrema  of  cochlea,  579 

Helix,  568  ;  fossa  o^  568  ;  muscles  of,  569 ; 
process  of,  568 

Heptic  artery,  368,  617,  619;  cells,  618; 
duct,  617,  620;  plexus,  539  ;  veins,  42], 
617,  618,  619 

Hernia  congenital,  699 ;  direct  inguinal, 
699 ;  femoral,  coverings  of,  707,  descent 
of,  707,  dissection  of,  700,  varieties  of, 
707  ;  infantile,  699 ;  inguinal,  692,  dissec- 
tion of,  692 ;  oblique  inguintd,  698  ;  scro- 
tal, 699 

Hesselbach*s  triangle,  699 

Hey's  ligament,  703 

Hiatus  Fallopii,  30,  57 

Highmore,  antrum  of,  41 

Hilton's  muscle,  647 

Hilus  of  kidney,  660 ;  of  spleen,  623 

Hip  joint,  170  ;  muscles  of,  283 

Hippocampus  major,  465,  minor,  463 

Horizontal  plate  of  palate,  46 


Humerus,  91 ;  anatomical  neck,  firactnn  ot 
269  ;  articulations  oij  95  ;  attachment  rf 
muscles  to,  95  ;  development  o^  96  ;  bni 
of,  91 ;  neck  of,  91  ;  nutrient  artery  <£ 
356 ;  shaft  of  fracture  of,  270  ;  siugia: 
neck,  fracture  o^  269 ;  tuberosities  oi, 
greater  and  lesser,  91 

Humours  of  the  eye,  561 

Hyaloid  membrane  of  eye,  562 

Hymen,  683 

Hyo-epiglottic  ligament,  644 

Hyo-glossal  membrane,  550 

Hyo-glossus  muscle,  210 

Hyoid  artery  of  superior  thyroid,  330; 
bone,  67,  attachment  of  muscles  to,  68, 
comua  of,  68,  development  ol,  08  ;  branch 
of  lingual  artery,  321 ;  region^  mus^^es  q( 
infra,  205,  supra,  207 

Hypochondriac  regions,  598 

HytK^fastric  arteries  in  foetus,  639,  640,  hov 
obUterated,  640;  plexus,  540,  inferior, 
540 ;  region,  598 

Hypoglos»Ed  nerve,  483 


Ileo-coecal  or  ilio-colic  valve,  610 

Ileo-colic  artery,  371 

Ileum,  607 

Iliac  arteries,  common,  376,  left,  376,  n^ 
376,  peculiarities,  376,  surgical  anataniT 
of,  376  ;  external,  382,  surgical  anatoniy 
of,  383  ;  internal,  377,  peculiarity  in  tht 
foetus,  377,  at  birth,  377,  sui^cal  anatomj 
o^  377  ;  fascia,  274  ;  fossa,  78  ;  lymphatic 
glands,  external,  434,  internal,  434  ;  region, 
muscles  of,  274 ;  vein,  common,  419, 
peculiarities  o^  420 ;  external,  419,  int0>- 
nal,  419 

Iliacus  muscle,  275 

Ilio-femoral  ligament,  171 

Ilio-hypogastric  nerve,  519 

Ilio-inguinal  nerve,  620 

Ilio-lumbar  artery,  382,  vein,  419 

Ilio-pectineal  eminence,  80 

Ilium,  76  ;  crest  of,  78  ;  dorsum  of,  76 

Impressio  colica,  616  ;  renalis,  616 

Incisive  canal,  43,  58  ;  foramina,  58  ;  kesti 
40,51 

Incisor  teeth  of  lower  jaw,  585,  of  upper,  585 

Incisura  intertragica,  668 

Incus,  574  ;  ligament  of,  575,  suspensory,  575 

Infantile  hernia,  699 

Inferior  dental  canal,  52  ;  maxillary  bone, 
50  ;  meatus  of  nose,  67  ;  occipital  fossa,  58 ; 
profunda  artery,  356  ;  turbinated  bones; 

49,  articulations  of,  50,  development  of^ 

50,  ethmoidal  process  of,  49,  lachiyniil 
process  of,  49  ;  vena  cava,  opening  of^ 
631 

Infra-costal  muscles,  237 

Infra-orbital  canal,  40  ;  foramen,  40  ;  groove, 

41 
Infra-spinatus  muscle,  249 
Infra-spinous  aponeurosis,  248 
Infra-trochlear  nerve,  487 
Infiindibula  of  kidney,  662 
Infundibuliform  fascia,  697 
Infundibulum  of  brain,  459  ;  of  ethmoid,  38 ; 

of  cochlea,  578  ;  of  heart,  632 
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Inguinal  canal,  696;  glands,  deep,  433, 
superficial,  432,  701  ;  hernia,  698,  direct, 
699,  incomplete,  699,  oblique,  698,  surgical 
anatomy  of,  692 ;  region,  598  ;  dissection 
of,  692 
Inlet  of  pelvis,  83 

Innominate  artery,  314,  peculiarities  of,  314, 
surgical  anatomy  of,  314  ;  bone,  76,  articu- 
lations of^  82,  attachment  of  muscles  to, 
82,  development  of,  82  ;  veins,  412,  pecu> 
liarities  o^  413 
Inorganic  constituent  of  bone,  1 
Interartioular  fibro-cartilage,   133,  of   sea- 
pulo-clavicular  joint,   159 ;    of  jaw,  146, 
of  pubes,  156,  of  radio-nlnar  joint^  164, 
of  sterno- clavicular  joint,   157  ;  ligament 
of  ribs,  148 
Intercarotid  ganglion,  535 
Interclavicular  ligament,  157 
Intercolumnar  fascia,  231,  675,  694  ;  fibres, 

694 
Intercondyloid  notch  114 
Intercostal  arteries,  365,  anterior,  347,  su- 
perior, 347  ;  fascise,  237  ;  ligaments,  151 ; 
lymphatics,  437  ;  lymphatic  glands,  437  ; 
muscles,   237 ;   nerves,    516,    lower,  517, 
upper,  516 ;  spaces,  72 ;  veins,  superior, 
414 
Intercosto-humeral  nerve,  517 
Interlobular,  biliary  plexus,  618  ;  veins,  619 
Intermaxillary  suture,  58 
Internal  abdominal  ring,  697  ;  annular  liga- 
ment, 298 ;  carotid  artery,  332  ;  cutaneous 
nerve,  510  ;  inguinal  hernia,  698  ;  oblique 
muscle,  695  ;  occipital  crest,  58  ;  pteryoid 
plate,  35  ;  sphincter,  710 
Intemasal  suture,  63 
Interossei  muscles,  dorsal  of  hand,  267,  of 

foot,  303,  palmar,  268;  plantar,  303 
Interosseous     artery,    262,    anterior,    362, 
posterior,  362  ;  fibro-cartilage,  134 ;  liga- 
ment of  radio-ulnar  joint,   163;  nerve, 
anterior,  511,  posterior,  515 
Interpeduncular  space  of  brain,  459 
Interspinales  muscles,  228 
Int^rtransversales  muscles,  228 
Intervertebral  notches,  5 ;  substance,  139 
Intestine,  large,  609 
Intestine,  small,  606 
Intralobular' veins,  619 
Intumesoentia  ganglio-formis,  480 
Involuntary  muscles,  185 
Iris,  558  ;  arteries  of,  559 ;  structure  of^  559 
Irre^lar  bones,  4 
Ischiatic  lymphatic  glands,  433 
Ischio-rectal  fascia,  720  ;  fo6:tf^710,  position 
of  vessels  and   nerves  in,  711  ;    region, 
surgical  anatomy  of,  709 
Ischium,  79 ;  body   of,  79 ;  ramus  o(  80 ; 

spine  o(  79  ;  tuberosity  o^  80 
Island  of  Reil,  459 
Isthmus  of  the  fauces,  592 ;    of   thyroid 

gland,  658 
Iter  ad  infundibulum,    468;    a  tertio  ad 

quartum  ventriculum,  468 
Ivory  of  tooth,  687 


Jacob's  membrane,  560 

Jacob8on*s  nerve,  576 ;  canal  for,  30 


Jaw,  lower,  50 ;  development  of,  63 ;  articu- 
lations of,  53,  ligaments  of,  145,  attach- 
ment of  muscles  to,  53,  oblique  line  of, 
51,  pterygoid  fossa  of,  53  ;  rami  of,  50 ; 
symphysis  o(  51 

Jejunum,  607 

Joint.    See  Articulations, 

Jugular  foramen,  68 ;  fossa,  61  ;  ganglion, 
495,  497,  498  ;  process,  20 ;  vein,  anterior, 
404,  external,  404,  external  posterior,  404, 
internal,  405,  sinus  or  gulf  of,  405 


Kidney,  660 ;  calyces  of,  662 ;  cortical  sub- 
stance of,  660 ;  ducts  of,  662  ;  hilus  of  ,660  ; 
infundibula  of,  662 ;  lymphatics  of,  436^ 
663 ;  Malpighian  bodies  of,  662  ;  mammillss 
of,  661  ;  medullary  substance,  6  il  ;  nerves 
o^  663  ;  papillsB  of,  661 ;  pelvis  of,  662 ; 
pyramids  of  Ferrein,  662 ;   relations  of, 

660  ;  renal  arteiy,  662  ;  sinus  of,  660,  662 ; 
tub«3  of  Ferrem,  662;   tubuli  uriniferi, 

661  ;  veins  of,  6i52 ;  weight  and  dimen- 
sioqs,  660 

Knee-joint,  172 

Kiirscnner,  on  structure  of  heart's  valves,  662 


Labia  cerebri,  461  ;  pudendi,  majora,  682, 
minora,  683,  lymphatics  of,  435 

Labial  artery,  323 ;  glands,  582  ;  veins,  su- 
perior, 403,  inferior,  403 

Labyrinth,  576 ;  arteries  of^  58 1 ;  fibro-serous 
membrane  of,  579 ;  membranous,  580 

Lachrymal  apparatus,  566 ;  artery,  335 ; 
bones,  44,  articulations  of,  45,  attachment 
of  muscles  to,  45,  development  of^  45  ; 
canals,  44,  566 ;  caruncula,  566 ;  fossa, 
26  ;  eland,  566  ;  groove,  43  ;  nerve,  486 ; 
papiUa,  567,  564  ;  process  of  inferior  tur- 
binated bone,  49 ;  puncta,  564 ;  sac,  567 ; 
tubercle,  43 

Lacteals,  425,  437 

Lactiferous  ducts,  690 

liacuna  magna,  669 

Lacus  lachrymalis,  564 

Lambdoid  suture,  54 

Lamella,  horizontal  of  ethmoid,  37 ;  perpen- 
dicular of  ethmoid,  37 

TATnina.  cinerea,  458  ;  cribroea  of  sclerotic, 
666 ;  fusca,  666 ;  spiralis  of  cochlea,  579, 
membranaoea,  579 

Laminse  of  cornea,  elastic,  555 ;  of  the  ver- 
tebrae, 5 

Laminated  tubercle  of  cerebellum,  472 

Large  intestine,  609 ;  cellular  coat,  613 ; 
csBCum,  609 ;  colon,  611 ;  iho-csecal  valve, 
610 ;  mucous  coat^  613 ;  muscular  coat, 
612  ;  rectum,  611  ;  structure  of,  612 ; 
serous  coat  of,  612 

Laryngeal  artery,  inferior,  320,  superior,  320 ; 
nerve,  external,  498  ;  internal,  499,  rectuv 
rent,  499,  superior,  498 ;  from  sympathetic, 
535  ;  pouch,  646 ;  veins,  405 

Laryngis  sacculus,  646 

Laryngo-tracheotomy,  651,  652 

Laiyngotomy,  651 

Larynx,  641 ;  actions  of  muscles  of,  647 ; 
arteries  ot  648 ;  cartilages  of,  641 ;  cavity 
o^  644 ;  glands  of;  648 ;  glottis,  644 ;  in- 
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Larynx  (coTUinwd). 

terior  of,  644 ;  ligaments  of,  643 ;  lym- 

phatic8  of,  648 ;   mucous  membrane  of, 

648;   muttcles  of,  646;    nerves  o^   648; 

rimaglottidis,  645 ;  veins  of^641  ;  ventricle 

of,  646  ;  vocal  cords  ot,  false,  645,  true,  645 
Lateral  ginglymus,  136 ;  li^ments  of  liver, 

614 ;  masses  of  ethmoio,  38 ;  region  of 

skull,  61 
Lateralis  nasi  artery,  323 
Latissimus  dorsi  muscle,  220 
Laxator  tympani  major  muscle,  575 ;  minor, 

675 
Leg,  muscles  of.  289  ;  back  of,  292  ;  front  of, 

290 ;  fascia  of,  289,  deep,  294 
Lens,  562 ;  changes  produced  in,  by  age,  563 ; 

structure  of,  563 ;  suspensory  ligament  of, 

563 
Lenticular  ganglion,  487 
Lesser  lachrymal  bone,  45 ;  omentum,  601, 

599 ;  sciatic  nerve,  526 ;  wings  of  sphe- 
noid, 35 
Levator    anguli    oris,    196,    scapulao,    221 ; 

ani,  715  ;  glandulsB  thyroidae,  658 ;  labii 

inferioris  196,  superioris  alseque  nasi,  195  ; 

superioris  proprius,  196  ;  pakti,  213;  pal- 

pebrae,  192  ;  prostatae,  716 
Levatores  costarum,  238 
Lieberkiihn,  crypts  of,  608 
Ligaments,  structure  of,  134 ;  aoromio-da- 
vicular,  superior  emd  inferior,  158  ;  alar 
of  knee,  176 ;  of  ankle,  anterior,  178, 
lateral,  179 ;    annular  of   radius,   163, 
of  wrist,  anterior,  263,  posterior,  263, 
of  ankle,  297,  external,  29^  internal,  298, 
of  stapes,  575 ;  anterior  of  knee,  173 ; 
arcuate,  239  ;   aryteno-epiglottic,  644 ; 
astragalo-scaphoid,  182  ;  aUo-axoid  an- 
terior, 141,  posterior,  141 

of  bladder,  false,  667,  true,  666 

oalcaneo-astragaloid  external,  180,  poste- 
rior, 180,  interosseous,  180  ;  calcaneo- 
cuboid, internal,  181,  long,  181,  short, 
181,  superior,  181 ;  calcaneo-scaphoid, 
inferior,  182,  superior,  181 ;  capsular  of 
hip,  170,  of  jaw,  146,  of  knee,  174,  of 
shoulder,  160,  of  vertebrae,  141 ;  carpo- 
metacarpal, dorsal,  168,  interosseous, 
168,  palmar,  168  ;  of  carpus,  dorsal, 
166, 167,  interosseous,  167,  palmar,  166, 
167 ;  central  of  spinal  cord,  444 ;  ciliary 
of  eye,  559 ;  common  vertebral  ante- 
rior, 138,  posterior,  139;  conoid,  158; 
coraco-acromial,  152  ;  coraco-clavicular, 
158;  coraco-humoral,  160;  ooraooid, 
160;  coronary  of  hver,  614  ;  costo-cla- 
victdar,  157 ;  costo-steriial,  anterior,  150, 
posterior,  151;  costo-trans verse,  ante- 
rior, 148,  middle,  149,  posterior,  149  ; 
oosto- vertebral,  or  stellate,  147  ;  costo- 
xiphoid,  151 ;  cotyloid,  171  ;  crico- 
arjrtenoid,  644  ;  crico-thyroid,  644 ;  cru- 
cial of  knee,  174,  175 ;  cruciform,  143 

deltoid,  178 ;  dorsal  of  carpus,  166,  meta- 
carpus, 169,  tarsus,  180,  metatarsus, 
183,  tarso<metatarsal,  183 

of  elbow,  161 ;  anterior,  161,  external 
lateral,  162,  internal  lateral,  162,  poste- 
rior, 162 

falciform  of  liver,  614 


LiOAMEMTB  (continued) 

femoral  (He/s),  703 

gastro-phrenic,  603  ;    Gimbemat'a, 
695,  704  ;  glenoid,  160 ;  giosso-epij 
tidean,643 

of  hip,  170  ;  byo-epi^ottic,  644 

ilio-femoral,   171 ;    ilio-lombkar,    ISS  ;     of 
incus,  575  ;  interarticular  of  riba^  1 4S  ; 
interdavioular,  157  ;  interoostal,  Idl  ; 
interosseous,  <»dcaneo-afltragaloid,    ISO, 
calcaneo-cuboid  internal,    181,   curpftl, 
166,  167,  carpo-metacarpal,  168,  inet*- 
carpal,  169,  metatarsal,  183,  postex-Katv 
sacro-iliac,  153,  radio-ulnar,  1^  ofrihB^ 
149,  tarsal,  110,  tarso-metatarsa],   18^ 
tibio-fibolar,  inferior,  177  ;  inter^nncKza^ 
141  ;   intertransverse,  141 ;  interyerte- 
bral,139 

of  jaw,  145,  lateral  external,  146,  lateral 
internal,  146 

of  knee,  172 

of  larynx,  643 ;  lateral  of  bladder,  666 ; 
of  Imee,  173,  of  liver,  614,  of  ^bow,  l€fl, 
of  carpus,  167,  of  ankle,  178,  of  jaw,  146^ 
longitudinal  of  liver,  614 ;  long  plaDtar, 
181  ;lumbo-iliac,  152 ;  lumbo-sacral,  l&i 

metacarpo- phalangeal,  169;  metacarpal 
169 ;  metieitarsal,  183 ;  metatarso-pka- 
langeal,  184 ;  muoosum  of  knee,  176 

nuchae,  220 

oblique,  163 ;  obturator,  156 ;  oocipito- 
atloid,  anterior,  143,  lateral,  144,  poste- 
rior, 144;  occipito-axoid,  144;  odon- 
toid, 144  ;  orbicular,  163 ;  of  oeaieaJa, 
574 ;  of  ovary,  690 

palpebral  or  tarsal,  564 ;  of  patella.  1 73  ; 
of  pelvis,  15d ;  of  the  phakngea,  band, 
170,  foot,  184;  of  the  pinna,  568 ;  plan- 
tar, long,  181  ;  posterior  of  knee,  173 ; 
posticum  Winslowii,  173 ;  Poapart'% 
230,694,703;  pterygo-maxiUary,  198; 
pubic  anterior,  155,  posterior,  155,  so- 
perior,  155;  pubo-prostatic,  66i6 

raoio-cai-pal,  1 64  ;  radio-ulnar  joint,  in- 
ferior, 164,  middle,  163,  superior,  163; 
recto  -  uterine,  686;  rhomboid,  157; 
round  of  uterus,  690,  of  hver,  615,  of 
radius  and  ulna,  163,  of  hip,  171 

sacro-coccygeal,  anterior,  155,  posterior, 
155;  sacro-iliac,  anterior,  153,  oblique^ 
154,  posterior,  153;  sacro-sciatic, greater, 
154,  lesser,  154 ;  sacro-vertebral,  153  ; 
of  scapula,  159;  of  shoulder,  160;  stel- 
late, 147  ;•  sterno-olavicular,  anterior  and 
posterior,  147 ;  of  sternum,  151 ;  stjlo- 
maxillary,  146;  sub-flavous,  140;  sub- 
pubic, 155;  supra-spinous,  141;  sus- 
itensory  of  incus,  575,  of  lens,  563,  of 
liver,  614,  of  malleus,  575,  of  mammii 
242,  of  penis,  672,  of  spleen,  623 

tarsal  of  eyelids,  565 

tarso-metati^sal,  183;  of  tarsus,  180; 
teres  of  hip,  171 ;  thyro-arytenoid,  in- 
ferior, 645,  superior,  645 ;  of  thmnb, 
168;  tibio-tarsal,178;  thyro-epi^ottic, 
644;  thyro-hyoid,  644;  tibio-lbular, 
176;  tiansverse  of  atlas,  142,  of  hip, 
172,  of  knee,  175,  of  scapula,  160; 
trapezoid,  158;  triangular  of  urethra, 
695;  of  tympanic  bones,  574,  of  in- 
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Ligaments  (continued). 

cus,  575,  of  malleus,  575,  of  stapes,  575, 
of  urethra,  715 
of  uterus,  686 

of  vertebrae,  138 ;  vesi co-uterine,  686 
of  wrist,  anterior,    166,  lateral  external, 
166,  lateral  internal,  166,  posterior,  166 
of  ZiNN,  193 

Ligamenta  subflava,  140 
Ligamentum,  arcuatum  externum,  239,  in- 
ternum, 239;  denticulatum,  444;  latum 
pulmonis,  653  ;  nuchse,  220;  patell»,  173 
Ligature  of  arteries.    Ste  each  Artery, 

Limbus  luteus,  560 

Linea  alba,  236 ;  aspera,  113;  ilio-pectinea, 
78,  80,  82;  quadrati,  118;  splendens,  444 

LinesB  semilunares,  236 ;  transversfe  of  abdo- 
men, 236 ;  transverssd  of  fourth  yentricle, 
473 

Lingual  artery,  320;  surgical  anatomy  of, 
321 ;  bone,  67 ;  ganglion,  535 ;  nerve,  492 ; 
veins,  405 

Lingualis  muscle,  210 

Lips,  582,  structure  of,  582;  arteries  of, 
323 

Liquor  Cotunnii,  579 ;  Morgagni,  562 ;  Scar- 
poe,  581 ;  seminis,  680 

Lithotomy,  parts  concerned  in  operation  of, 
717,  avoided  in  operation,  718,  divided, 
718 

LrvEB,  changes  of  position  in,  61 4 ;  distribu- 
tion of  vessels  to  in  foetus,  630 ;  ducts  of, 
618 ;  fibrous  coat  of,  617;  fissures  of,  615 ; 
hepatic  artery,  617,619;  hepatic  cells, 618; 
hepatic  duct,  617 ;  hepatic  veins.  617, 618, 
619;  ligaments  of,  614,  lateral,  614,  coro- 
nary, 614,  round,  615,  longitudinal,  614; 
lobes  of,  616;  lobules  o^  617;  lympha- 
tics of,  436,  617 ;  nerves  o^  617;  portal 
vein,  617;  situation,  size,  and  weight,  613; 
structure  of,  6 1 7 ;  its  surfaces  and  borders, 
614 ;  vessels  o^  617 

Lobes  of  cerebrum,  457 ;  of  cerebellum,  472 ; 
of  liver,  616,  left,  616,  lobus  caudatus,  617, 
quadratus,  617,  Spigelii,  617  ;  of  lung,  655  ; 
of  prostate,  671  ;  of  testis,  678 ;  of  thy- 
roid, 657  ;  of  thymus,  658 

Lobular  biliary  plexus,  618 

Lobule  of  the  ear,  568 

Lobules  of  liver,  617  ;  of  lung,  656 

Lobuli  testis.  678 

Lobulus  cauaatus,  617 ;  centralis  of  cerebel- 
lum, 471 ;  quadratus,  617  ;  Spigelii,  617 

Locus  coeruleus,  472  ;  niger,  460 ;  perforatus 
anterior,  459,  posterior,  460 

Long  bones,  2 

Long  saphenous  nerve,  523 

Longissimus  dorsi  muscle,  225 

Longitudinal  fissure,  of  brain,  457  ;  of  liver, 
615,  ligament  of  liver,  614 

Longus  colli  muscle,  216 

Lower  extremity,  arteries  o^  384  ;  bones  of, 
111 ;  lymphatics  of,  432 ;  Hgaments  o^ 
170 ;  muscles  of,  273 ;  nerves  of,  520 ; 
veins  of,  417 

LowBB,  tubercle  of^  631 

Lumbar  arteries,  374 ;  fascia,  2.33  ;  ganglia, 
540 ;  glands,  43.5  ;  nerves,  518,  anterior 
branches  of,  518,  posterior,  518,  roots  of^ 
518 ;  plexus  of  nerves,  518,  branches  o^ 


Lumbar  {continued), 

519;  region,  598;   vein  ascending,  420; 

veins,  420  ;  vertebras,  10,  development  o^ 

12 
Lumbo-iliac  ligament,  152 
Lumbo-sacral  ligament,  152 
Lumbricales  muscles,  hand,  267,  foot,  301 
Lungs,    654 ;    air-cells  of,  657 ;    bronchial 

arteries,  6.57,    veins,  657 ;  capillaries  o^ 

657  ;  in  fcctus,  639 ;  lobes  and  fissures  of, 

655  ;  lobules  of,  656  ;  lymphatics  of,  438, 

657 ;  nerves  of,  657 ;  pulmonary  artery, 

657,  veins,  657 :  root  of,  655  ;  structure 

o(  656  ;  weight,  colour,  etc.,  656 
Lunulas  of  nails,  545 
Lymphatic  duct,  right,  428 
Ltmphatio  Qlands,  Oeneral  Anatomy  off 

426 
Descriptive  Anatomy  : 

anterior  mediastinal,  437  ;  auricular  pos- 
terior, 428 ;  axillary,  430 

brachial,  430  ;  bronchial,  438 ;  buccal,  428 

in  front  of  elbow,  430 

gluteal,  433 

iliac,  external,  434,  internal,  434  ;  inguinal, 
deep,  433,  superficial,  432  ;  intercostal, 
437 ;  internal  mammary,  437  ;  ischiatic, 
433 

of  large  intestine,  437  ;  of  lower  extremity, 
432 ;  lumbar,  435 

of  neck,  428 

occipital,  428 

parotid,  428 ;  of  pelvis,  4.34  ;  popliteal,  433 

radial,  430 

sacral,  435  ;  of  small  intestine,  437  ;  of 
spleen,  437  ;  of  stomach,  436 ;  sub- 
maxillary, 428 

of  thorax,  437  ;  tibial  anterior,  433 

ulnar,  430 ;  of  upper  extremity,  430 

zygomatic,  428 
Lymphatics,  Oeneral  AncUomy  of^  425,  coats 

of,  425 ;  origin  of,  425 ;  plexus  o^  425;  sub- 
division into  deep  and  superficial,  425 ; 

valves  of,  426  ;  vessels  and  nerves  of,  426  ; 

where  found,  425 
Descriptive  Anatomy: 

abdomen,  4.35  ;  arm,  431 

bladder,  435 ;  bone,  3 ;  broad  ligaments,  437 

cerebral,  428 ;  cervical,  superficial  and 
deep,  428  ;  of  clitoris,  435 ;  of  craniimi, 
428 

diaphragm,  431 

£&oe,  superficial,  428,  deep,  428  ;  Fallopian 
tubes,  436 

gluteal  region,  435 

head,  superficial,  428 ;  heart,  438 

intercostal,  437  ;  internal  mammary,  437  ; 
intestines,  437 

kidneys,  436 

labia,  435  ;  large  intestine,  437  ;  leg,  433  ; 
Uver,  436  ;  lower  extremity,  433 ;  lung, 
438 ;  lymphatic  duct, 

meningeal,  428  ;  mesentery,  437  ;  mouth, 
428 

neck,  429  ;  nose,  428 ;  nymphse,  435 

oesophagus,  438 ;  ovaries,  436 

pancreas,  437  ;  pelvis,  435  ;  penis,  435  ; 
perinaeum,  435  ;  pharynx,  4^8  ;  pia  ma- 
ter, 428 ;  prostate,  435 

rectum,  435 
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Ltmphatiob  (continued), 

scrotum,  435 ;  small  intestine,  437 ;  spleen, 

437 ;  stomach,  436 
testicle,  436 ;  thoracic  duct,  426 ;  thorax, 

437;  thymic,  438;  thyroid,  438 
upper  extremity,   superficial,  431,  deep, 

432 ;  uterus,  435 
vagina,  436 
Lyra  of  fornix,  466 


Macula  cribrosa,  577 

Magnum  of  carpus,  107 

Malar  bone,  45,  articulations  of,  46,  attach- 
ment of  muscles  to,  46,  development  of, 
46,  frontal  process  of,  45,  maxillary  pro- 
cess of,  46,  orbital  process  of,  45 ;  canals, 
45 ;  process,  43 

Male  urethra,  668 

Malleolar  arteries,  external  and  internal,  393 

Malleolus,  external,  120,  internal,  1 19 

Malleus,  574  ;  suspensory  ligament  of,  575 

Malpighian  bodies  of  kidney,  662 ;  corpuscles 
ot  spleen,  625,  relation  with  ai-tenes,  625 
veins,  625 

Mamma,  areola  of,  690 ;  lobules  of,  691 ; 
nerves  of,  691 ;  nipple  or  mammilla  of, 
690 ;  structure  of,  691 ;  vessels  of,  691 

Mammary  artery,  internal,  346;  glands, 
690 ;  lymphatic  glands,  437 ;  veins,  inter- 
nal, 414 

Mammilla  of  breast,  690 ;  of  kidney,  661 

Manubrium  of  sternum,  68 ;  of  malleus,  574 

Masseter  muscle,,  198 

Masseteric  arteries,  328;  nerve,  491;  veins,  403 

Mas  to-occipital  suture,  54 

Masto-parietal  suture,  54 

Mastoid  cells,  openings  o(  572;  foramen, 
29;  portion  of  temporal  bone,  29;  pro- 
cess, 29 ;  vein,  404 

Matrix  of  nail,  545 

Maxillary  artery,  internal,  326 ;  bone,  infe- 
rior, 50,  superior,  40 ;  fissure,  41 ;  nerve, 
inferior,  491,  superior,  487;  process  of 
inferior  turbinated,  49,  of  malar  bone,  46 ; 
sinus,  42 ;  tuberosity,  40 

Meatus  auditorius  extemus,  29, 570,  intemus 
30 ;  of  nose,  inferior,  67,  middle,  66,  su- 
perior, 66;  urinarius,  male,  609,  female, 
683 

Meatuses  of  the  nose,  66 

Meckel's  ganglion,  489 

Median  artery  of  fore-arm,  362;  of  sppal 
cord,  344  ;  nerve,  511  ;vein,  411 

Mediastinal  arteries,  from  internal  mammary, 
347,  posterior,  from  aorta,  364 ;  lymphatic 
glands,  437 

Mediastinum,  anterior,  653 ;  middle,  654 ; 
posterior,  546  ;  testis,  677 

Medulla  Oblongata,  451 ;  anterior  pyra- 
mids of,  451, 452 ;  back  of,  452  ;  fissures  of, 
451,  grey  matter  of^  454 ;  lateral  tract,  452, 
453 ;  olivary  body,  452,  453 ;  posterior 
pyramids,  452 ;  restiform  bodies,  452, 453 ; 
septum  o(  454 ;  structure  of^  452 

Medulla  spinalis,  435 

Medullary  canal  of  bone,  2,  membrane,  of 
bone,  3  ;  substance  of  brain,  439,  of  kid- 
ney, 661,  of  supra-renal  capsules,  664; 
velum  posterior  of  cerebellum,  472 


Meibomian  glands,  565 

Membrana  fusca,  555 ;  granulosa,  SSO  ;  Kicer 
tans,  561 ;  nictitans,  566 ;  pupillari^^  -S® ; 
sacciformis,  164 ;  secundarii,  572,  striic- 
ture  ofi  573  ;   tympani,  573 

Membrane,  of  aqueous  chamber,  5S^  ;  ar»db- 
noid,  spinal,  443,  cerebral,  449  ;  i^orcad. 
557  ;  costo^coracoid,  244  ;  crioo-t.lijTOid, 
644 ;  fenestrated,  308 ;  hyvloid^  3S^  ;  J*- 
cob's,  560 ;  limiting,  561 ;  pituitaxy,  SS2  ; 
pupillary,  559  ;  tiiyro-hyoio,  643  ;  Schu^ 
derian,  552 

Membrakeb  of  Spinal  Ck>aD,  442  ;  of  br&zB, 
447 

Membranous  labyrinth,  580,  strvkd^viro  o^ 
580 ;  portion  of  urethra,  669  ;  semicir- 
cular canals,  580 

Meninges,  cerebral,  447,  spinal,  442 

Meningeal  artery,  from  ascending  f>luayo- 
geal,  325,  anterior,  from  internal  csLTotsd, 
334  middle,  from  internal  maxiU&ry,  3^7, 
from  occipital,  324,  posterior  froMxt  ve^ 
tebral,  343,  small,  from  internal  maxillary, 
328 ;  lymphatics,  428 ;  veins,  403 

Menisci,  133 

Mental  foramen,  51 ;  process,  51 

Mesenteries,  600,  601 

Mesenteric  artery,  inferior,  372,  superior, 
370 ;  glands,  437  ;  plexus  of  nerves,  in- 
ferior, 539,  superior,  539 ;  vein,  inferior, 
421,  superior,  421 

Mesentery,  601 

Meso-ca?cum,  602,  609 

Meso-colon,  ascending,  602,  descending,  602, 
transverse,  600,  602 

Meso-rectum,  602 

Mesorchium,  681 

Metacarpal  artery,  359  ;  articulatioosi,  169 

Metacarpo-phalangeal  articulations,  168 

Metacarpus,  107;  common  characters  o^ 
108 ;  development  of^  110 ;  peculiar  bones 
of,  108 

Metatarsal  articulations,  183;  bones,  129 

Metatarsea  artery,  395 

Metatarso-phalanseal  articulations,  184 

Metatarsus,  129,  development  of^  131 

Middle  clinoid  processes,  32 ;  ear,  or  tym- 
panum, 571 ;  fossa  of  skull,  57 ;  meatus, 
66 

Milk  teeth,  584 

Mitral  valve,  635 

Mixed  bones,  3 

Modiolus  of  cochlea,  578 

Molar  glands,  583 ;  teeth,  585 ;  teeth,  pecu- 
liar, 585 

Mons  Veneris,  682 

Monticulus  cerebelli,  471 

Morsus  diaboli,  688 

Motor  oculi  nerve,  477 

Mouth,  582;  mucous  membrane  o^  582; 
muscles  of.  197 

Movement  admitted  in  joints,  138 

Mucilaginous  glands,  134 

Multicuspidate  teeth,  585 

Multifidus  spinae  muscle,  227 

Muscles,  General  Anatomy  ofy  185 ;  arrange- 
ment of  fibres  of,  185 ;  oipenniform,  1^; 
derivation  of  names,  186 ;  form  of^  185 ; 
fusiform,  186;  involuntary,  185;  mean- 
ing of  the  terms  origin,  186,  insertion,  1 86 ; 
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Muscles  (continued). 

I>enniform,   186;    radiated,  186;    sheath 

of,  185 ;  size  o^  186 ;  structure  of,  185 ; 

voluntary,  185 
MuBCLBB  OB  MusoLE,  Descriptive  Anaiomtf : 

of  ahdomen,  229 ;  abductor  minimi  digiti 
(hand)  266,  (foot)  800,  indicis,  268,  pol- 
licis  (hand),  264,  (foot)  300 ;  accelerator 
urin»,  712;  accessorii  orbicularis  oris, 
197  ;  acceesorius  pedis,  301 ;  accessorius 
ad  sacro  lumbalem,  225  ;  of  acromial  re- 
gion, 247 ;  adductor  brevis,  282,  longus, 
282,  magnus,  282,  pollicis  (hand)  266, 
(foot)  302 ;  anconeus,  261 ;  anomalus, 
195;  antitragicus,  569;  of  anus,  710, 
715,  of  arm,  250  ;  aryteno-epiglottideus, 
inferior,  647,  superior,  647;  aryt»- 
noideus,  646;  attoUens  aurem,  190; 
attrahens  aurem,  190;  azjgos  uvuIsb, 
214 

of  back,  217;  basio-gloasus,  210;  biceps 
(arm)  251,  (leg)  288 ;  biventer  cervicis, 
226 ;  brachial  region,  anterior,  254, 
posterior,  260,  261 ;  braohialis  anticus, 
252;  buccinator,  198 

caninus,196;cerato-Klo88U8,210;  cervicalis 
asoendens,  225 ;  of  chest  242 ;  chondro- 
g^ossus,  210 ;  ciliary  of  eye,  552 ;  cir- 
cumflexus  palati,  214 ;  coccygeus,  716 ; 
cochlearis,  579 ;  complexus,  226 ;  com- 
pressor narium  minor,  195,  nasi,  195, 
sacculi  laryngis,  647,  urethrse,  715; 
constrictor,  isthmi  faucium,  210,  pha- 
ryn^  inferior,  211,  medius,  212,  su- 
perior, 212,  urethrse,  715 ;  ooraco-bra- 
chialis,  251 ;  oorrugator  supercilii,  191 ; 
cremaster,  695  ;  crico-arytsenoideus  la- 
teralis, 646,  posticus,  646 ;  crico-thy- 
roicL  646 ;  crursBUs,  280 

deltoio,  247 ;  depressor  anguli  oris,  197 ; 
depressor  Urn  nasi,  195,  epiglottitis, 
647,  labii  inferioris,  197;  aiaphragm, 
238  ;  digastric,  207 ;  dilator  naris,  an- 
terior, 195,  posterior,  195;  dorsum  of 
foot,  299 
of  external  ear,  190;  erector  clitoridis. 
713,  penis,  713,  spinae,  223;  external 
sphincter,  710;  extensor  brevis  digi- 
torum,  299,  carpi  radi&lis  brevior,  259, 
longior,  258,  ulnaris,  260;  coccygis, 
228;  digitorum  communis,  260;  in- 
dicis, 262;  longus  digitorum,  291; 
minimi  digiti,  260 ;  ossis  metacarpi 
pollicis,  261 ;  primi  intemodii  pollicis, 
261 ;  proprius  pollicis,  291  ;  secundi 
intemodii  pollicis,  262;  of  eyelids, 
191 
of  face,  189;  femoral  renon,  anterior, 
276,  internal,  281,  posterior,  288;  fibu- 
lar region,  296 ;  flexor  accf  isorius,  301, 
brevis  minimi  digiti  (han^  ),  266,  (foot), 
802,  digitorum,  300,  pollic  s  (hand),  265, 
(foot),  302,  carpi  radialis,  255,  ulnaris, 
255,  digitorum  sublimis,  255,  longus 
digitorum,  295,  pollicis  (hand),  257, 
(foot),  29^  ossis  metacarpi  pollicis,  264, 
profundus  digitorum,  256;  offoot^297; 
of  fort>-arm,  258 
gastrocnemius,  292  ;  gemeUus  superior, 
287,  inferior,   287;    genio-hyo-glossus, 


Muscles  or  Musclb  {continued), 

209 ;  genio-hyoid,  208 ;  of  gluteal  reeion, 
283;  ^lutaeus  maximus,  283,  medius, 
284,  mmimus,  285 ;   gracilis,  281 

of  hand,  263, 264 ;  of  head  and  face,  187 ; 
helicis,  major,  569,  minor,  569 ;  Hilton's, 
647  ;  of  hip,  283  ;  humeral  region,  an- 
terior, 250,  posterior,  252;  of  hyoid 
boue  and  larynx,  205;  hyo-glossus, 
210 

iliac  region,  274 ;  iliacus,  275,  infra-costal, 
237 ;  infni^pinatus,  249  ;  intercostal, 
237 ;  internal  sphincter,  710 ;  inter- 
ossei  of  foot,  303,  palmar,  268,  dorsal, 
267 ;  interspinales,  228 ;  intertransver- 
sales,228 

labial,  196  ;  of  larynx,  646  ;  latissimus 
dorsi,  230;  laxator  tympani,  major, 
575,  minor,  575  ;  of  leg,  289  ;  levator 
anguli  oris,  196,  scapulae,  221,  ani, 
715,  glandules  thyroidae,  658  ;  labii  in- 
ferioris, 196,  superioris  alseque  nasi, 
195,  proprius,  196,  proprius  alaa  nasi, 
posterior,  195,  anterior,  195,  menti,  196, 
palati,  213,  palpebrsB,  192,  prostatse, 
716 ;  levatores  costarum,  238 ;  lingualis, 
210 ;  of  hps,  196 ;  longissimus  dorsi, 
225 ;  longus  colli,  216 ;  lumbricales 
(hand),  267,  (foot),  301 

masseter,  198 ;  of  mouth,  197  ;  multifidus 
spinas,  227 ;  musculus  accessorius  ad 
saoro-lumbalem,  225  ;  mylo-hyoid,  208 ; 
myrtiformis,  195 

naQo-labialis,  197 ;  of  neck,  201 ;  of  nose, 
195 

obliquus  auris,  570,  abdominis  extemus, 
23u,  intemus,  231;  capitis,  superior, 
228,  inferior,  228 ;  ocuh,  inferior,  194, 
superior,  193  ;  obturator,  extemus,  188 ; 
287,  intemus,  286;  occipito-frontalis, 
omo- hyoid,  207;  opponens  minimi 
di^ti,  267,  pollicis,  264 ;  orbicularis 
ons,  197,  palpebrarum,  191 ;  of  orbit, 
192 

palate,  213  ;  palaio-glossus,  210,  214 ;  ^ 
lato-pharyngeus,  214;  palmaris  brevis, 
266,  long^us,  255  ;  pectineus,  282 ;  pecbo- 
ralis  major,  242,  minor,  244  ;  of  penis 
712  ;  of  perinaeum,  male,  712,  female, 
714;  peroneus  brevis,  220,  longus,  296, 
tertius,  291 ;  of  pericranium,  188 ;  of 
pharynx,  211  ;  of  the  pinna,  569  ;  plan- 
taris,  293 ;  platysma  myoides,  202 ; 
popliteus,  294;  pronator  quadratus, 
257,  radii  teres,  254  ;  psoas  magnus, 
275,  parvus,  275;  pterygoid,  intemal, 
231,  external,  201 ;  pyramidalis  abdo- 
minis, 235,  nasi,  195 ;  pyriformis, 
286 

quadratus  femoris,  287,  lumborum,  235, 
menti,  197 ;  quadriceps  extensor  cruris, 
279 

radial  region,  258 ;  rectus  abdominis, 
234,  capitis  anticus  major,  215,  minor, 
215 ;  posticus  major,  228,  minor,  228, 
femons,  279,  ocuh,  extemus,  superior, 
inferior,  and  internal,  193,  lateralis, 
215;  retrahens  aurem,  190;  rhom- 
•  boideus  major,  221,  minor  221 ;  riso- 
rius,  198 ;  rotatores  spinas,  227 
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Muscles  or  Musglb  (continued). 
sacro-lumbalis,  225  ;  sartorius,  278 ;  soa- 
lenuB  anticus,  217,  medius,  217,  posticus, 
217 ;  scapular  region,  anterior,  247, 
posterior,  248 ;  semi-membranoBua,  289 ; 
serratus  posticus,  superior,  222,  inferior, 
222  ;  semi-spinaUs  oorsi,  227,  oolU,  227  ; 
semitendinosus,  288 ;  serratus  magnus, 
246  ;  sole  of  foot,  299,  first  layer,  299, 
second  layer,  301,  third  layer,  302  ; 
soleus,  223 ;  sphincter,  external,  710, 
internal,  710,  yaginaB,  714 ;  spinalis 
dorsi,  226,  cervicis,  226  ;  splenius,  223, 
capitis,  223,  colli,  223 ;  stapedius,  575  ; 
stemo-deido  -  mastoid,  204  ;  sterno- 
hyoid, 205 ;  stemo-thyroid,  206  ;  stylo- 
glossus, 210;  stylo- hyoid,  208;  stylo- 
pharvn^eus,  212 ;  subanconeus,  253 ; 
subclavius,  245  ;  subcrurseus,  280 ;  sul>- 
scapularis,  248 ;  supinator  brevis,  261 
longus,  258 ;  supra-spinales,  227,  supra- 
spinatua,  248 
teniporal,  200;  tensor  palati,  214;  tarsi, 
192 ;  tympani,  575 ;  yaginas  femoris,  278 ; 
teres  major,  250,  minor,  249 ;  thoracic 
region,  anterior,  242,  lateral  246;  of  tho< 
rax,  236  ;  of  thigh,  276  ;  thyro-arytse- 
noideus,  646 ;  thyro-epiglottideus,  647 ; 
thyro-hyoid,  206 ;  tibialis  anticus,  290, 
posticus,  295 ;  tibio-fibular  region,  an- 
terior, 290 ;  of  tongue,  209 ;  trachelo- 
mastoid,  225;  tragicus,  569 ;  transyersa- 
lis  abdominis,  233,  colli,  225 ;  transyersus 
auriculaD,  569,  pedis,  302,  periuae^  713, 
(female)  714  ;  trapezius,  218 ;  triangu- 
laris stemi,  227  ;  triceps,  extensor  cu- 
biti,  252,  extensor  cruris,  279 ;  of  trunk, 
217  ;  of  tympanum,  575 
upper  extremity,  surgical  anatomy  o^ 
268;  of  ureters,  667  ;  of  urethra,  712 
vastus  externus,  279,  intemus  and 
crurseus,  280;  yertebral  region,  ante- 
rior, 215,  latend,  217 
zygomaticus  major,  196,  minor,  196 

Musouli  papillares,  left  yentricle,  635,  right, 
633  ;  pectinati  in  left  auricle,  635,  in 
right,  632 

Musculo-cutaneous  nenre  of  arm,  509,  from 
peroneal,  530 

Musculo-spiral  nenre,  514 

MuBculo-phrenic  artery,  347 

Musculus  accessorius  ad  sacro-lumbalem, 
215 

Mylo-hyoid  groove,  52 ;  muscle,  208 ;  nerve, 
493  ;  ridge,  51 

Myrtiform  fossa,  40 

Myrtiformis  muscle,  195 


Kails,  chemical  composition  of,  545 ;  lunula 
o^  545;  matrix  o^  545;  root  of^  545; 
structure  of^  545 

Kares,  anterior,  63,  posterior,  60 ;  septum 
of;  66 

Nasal  angle,  40;  artery,  329,  336 ;  bones, 
39,  articulations  o^  40;  cartilages,  551; 
crest,  40;  duct,  567;  eminences,  27; 
fossae,  65,  552,  arteries  of,  553,  mucous 
membrane  o^  552,  nerves  of,  553,  veias 
of,  553;  grooye,  40;  nerve,  486;  nerves 


Nasal  (cantintted) 
ftx>m    Mockers    ganglion,     490; 
25;  process,  43;  spine,  26,  ai 
posterior,  47 ;  venous  arch,  ^403 
Naso-maxillary  suture,  63 
Naso-palatine  canal,  50;  nerve,  490 
Nates  of  brain,  469 

Neck,  muscles  o^  201 ;  triangle   ai,  anl 
330,  posterior,  331,  sux^cal  &iia 
330;  veins 0^402. 404 
Nbbvsb,  General  Anatamif  ofj  4-40  ; 
or  centripetal,  440;   cerebro-epinal, 
composition  o^  440.  junotioii   of  fdziiciki 
441,  neurilemma  o^  440,  origin   a£i  441 
apparent,  442,  real,  442,  plexus   oC  44L 
sheath  o^  440,  structure,  440,  441,  sbV 
division   o^   441,    tenninatioo     o^    44i 
vessels  of;  441 ;  compound,  475 ;    efferet.* 
or  centrifugal,  440 ;  of  motion,  475,  4* » ; 
reflex  or  excito-motory,  440 ;  spinAl,  toou 
of;  501 ;  of  special  sense,  475 
NERyss  OR  Nbrve,  Descriptive  AwaUnmfef: 
abducens,  479 ;  accessory  obturator,  ^^ 
spinal,  496 ;  acromialea,  504  ;    antenar 
crural,  522;    of  arachnoid,  449;    arti- 
cular  of  elbow,    513,   hip,    52^    5& 
knee,  522,  524,  528,  530,  shoulder  yksx. 
508, 509,  wrist,  516;  auditory,  477,  5tsl : 
auricuhir,  posterior,  481,  of  vt^us,  ^^ ; 
of  auricularis  magnus,  504 ;  of  auricalo- 
temporal,  492,  of  second  cervical,  506; 
of  small  occipital,  504  ;  axillary,  506 
of  bone,  3 ;  buccal,  491,  of  £acial,  483 
cardiac,  536,  middle,  636,    inferior,  53C 
superior,  536,  of  pneumogastric,  499; 
cavernous  of  penis,  541  ;    cervical  a&- 
terior,  502,  posterior,   505,  superfidii 
603;  cervico-faoial,483 ;  chorda  tjrapam, 
481,  576 ;  ciliary,  lone,  487,  short,  4«7 : 
circumflex,     509;     clavicularefl,     SOi\ 
coccygeal,  524,  anterior  branch,  525,  pos- 
terior, 524 ;  cochlear,  518 ;  communtrtw 
noni,  505,  peronei,  630 ;    of  Ootonnias. 
490 ;  cranial,  475  ;  crural  anterior,  5fi; 
cutaneous,  abdominal  anterior,  617,  l«t»- 
ral,  617,  of  arm,  external,  609,  small  ia* 
temal,  610,  cerrical,  506,  of  circumdex, 
609,  coccygeal,  525,  dorsal,  51€^  of  kaer 
sciatic,  628,  lumbar,  518,  of  muscob- 
spiral,  615,  of  obturator,  622,  palmar 
611,  patellffi,  523,  peroneal  5dO,plaDtar, 
529,  radial,  515,  sacral,  624,  of  thigb, 
external,  520,  middle,  522,  internal,  5i3, 
thoracic   anterior,    617,    lateral,    517; 
ulnar,  513 
deep  temporal,  491 ;  dental  anterior,  4^ 
inferior,  493,  posterior,  489 ;  deecendene 
noni,  484;  digastric  from   facial,  4S1; 
digital  (foot),  dorsal,  630,  631,  pkntir. 
629, 630,  (hand),  dorsal,  513, 615,  uIumz; 
median,    611,  ulnar,  514,  radial,  615: 
dorsal  of  penis,    526 ;   dorsi    lombtr, 
518,  of  dura  mater,  448 
eighth  pair,  494 ;  of  eyeball,  564 
facial,  480 ;  of  femoral  artery,  622 ;  fifth, 

485 ;  fourth,  478  ;  frontal,  486 
ganglionic  branch  of  nasal,  486 ;  gtstiit 
branches  of  vagus,  500;  genitoHcnuiI, 
620;    glosso-pharyngeal,  494;    ^atc4 
inferior,  526,  superior,  525  ;  great  petro- 
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N'ebvrb  or  Nerve  (continued^, 

sal,  491,  great  splanchnic,  537;    gus- 
tatory, 492 

hsemorrhoidal,  inferior,  526;  plexus  su- 
perior, 639,  inferior,  540,  of  heart,  636, 
637,  hepatic,  639,  617;  hypo-glossal, 
483 

ilio -h^rpogastric,  519;  ilio-inguinal,  520; 
incisor,  493  ;  inferior  cardiac,  536  ;  in- 
ferior maxillary,  401 ;  infra-maxillary, 
483,  of  facial,  482 ;  infra- trochlear,  487  ; 
inter-costal,  lower,  517,  upper,  616  ;  in- 
tercosto- humeral,  517;  interosseous, 
anterior,  511,  posterior,  516,  of  intes- 
tines, 639 ;  iscniadic,  great,  628,  small, 
526 

Jaoobson's,  576 

of  labyrinth,  681,  labial,  489 ;  lachrymal, 
486 ;  of  Lancisi,  462  ;  large  cavernous, 
541 ;  laiyngeal,  external,  498,  internal, 
499,  recurrent,  499,  superior,  498  ;  lesser 
splanchnic,  638 ;  lingual,  483,  of  fifth, 
492,  of  glosso-pharyngeal,  496  ;  long 
ciliary,  487;  lumbar,  518;  lumbo-sacra^ 
518 

malar  branch  of  orbital  nerve,  489,  of 
facial,  482 ;  masseteric,  491  ;  maxillary, 
inferior,  491,  superior,  487 ;  median,  511 ; 
mental,  493 ;  middle  cardiac,  636  ;  mo- 
tor of  eye,  common,  477,  external,  479  ; 
musculo-cutaneous  of  arm,  509;  of  leg, 
530;  musculo-spiral,  514;  mylo-hyoid, 
493 

nasal,  of  ophthalmic,  486,  from  MeckeFs 
ganglion,  490,  from  Vidian,  491 ;  naso- 
palatine, 490 ;  ninth,  483 

obturator,  520;  (B8ophageal,499;  occipital, 
great,  506,  small,  504,  of  third  cervical, 
506,  of  facial,  481  ;  olfactonr,  475;  oph- 
thalmic, 485 ;  optic,  476  ;  orbital  nerves, 
their  relation,  479,  in  cavernous  sinus, 
479,  in  orbit,  479,  in  sphenoidal  fissure, 
479;  orbital,  488 
palatine,  anterior  or  large,  490,  external 

490,  posterior  or  smiSl,  490;  palmar- 
cutaneous,  611.  of  median,  511,  ulnar, 
613;  palpebral,  489;  pathetic,  478; 
perforans  Qasserii,  609 ;  perineal,  526, 
superficial,  526  ;  peroneal,  630  ;  pe- 
trosal, superficial  external  or  large  481, 

491,  small,  493 ;  pharyngeal  of  pueu- 
mogastric,  498,  of  glosso-pharynseal, 
496,  of  sympathetic,  636,  of  MecKel's 
ganglion,  491,  from  external  laryngeal, 
499 ;  phrenio,  505 ;  plantar,  cutaneous, 
529,  external,  529,  internal,  529  ;  pneu- 
mogastric,  497 ;  popliteal,  exterxial,  530, 
internal,  528  ;  portio  dura,  480,  portio 
inter  duram  et  moUem,  480;  portio 
mollis,  477 ;  posterior  auricular,  481 ; 
pterygoid,  492;  pterygo-palatine,  491 ; 
pudendal,  inferior,  628 ;  pudic,  526 ; 
nulmonary  from  vagus,  499 

radial,  515;  recurrent  laryngeal,  499; 
renal  splanchnic,  538  ;  respiratory  ex- 
ternal, 608 

sacral,  524;  saphenous  long  or  internal 
523,  short  or  external,  528;  sciatic, 
great,  528,  small,  526;  short  ciliary, 
487 ;  sixth,  479 ;   small  cavernous,  541 ; 


Nerves  or  Nerve  (continued)^ 

spermatic,  539 ;  spheno-palatine,  489 ; 
spinal,  501,  accessory,  496 ;  splanchnic, 
great,  637,  small,  638,  smallest,  538; 
splenic,  639;  stemale8,504;  stylo-hyoid 
of  facial,  481 ;  subclavian,  507 ;  subocci- 
pital, 502,  posterior  branch  of,  506; 
subscapular,  508;  superficialis  colli, 
503 ;  superior  cardiac,  536,  maxillary, 
487 ;  supra-clavicular,  504 ;  supra-orbi- 
tal, 486;  supra-scapular,  506;  supra- 
trochlear, 486 ;  sympathetic,  440, 532 
temporal  deep,  491,  of  facial,  492,  of  auri- 
cmo-temporal,  492,  of  orbital  nerve,  488 ; 
temporo-facial,  482;  temporo-malar  or 
orbital,  489 ;  third,  or  motor  oculi,  477  ; 
thoracic  posterior,  508;  anterior,  508; 
thyro-hyoid,  484 ;  tibial,  anterior,  530, 
posterior,  529 ;  of  tongue,  550 ;  tonsillar, 
496,  trifacial,  486 ;  tympanic,  of  glosso- 
pharyngeal, 496,  576 ;  of  facial,  481 
ulnar,  513;  uterine,  541 
vaginal,  641 ;  vagus,  497 ;  vestibular,  581 ; 

Vidian,  491 
of  Wrisberg,  510 
Nervous  subst&nce,  chemical  analysis,  439 
Nervous  Ststrm,  General  Anafomv  of,  439 ; 
cerebro-spinal  axis,  439 ;    ganglia,  *  440 ; 
grey  or  cortical  substance,  439 ;  nerves, 
440 ;    subdivision  of,  439 ;  sympathetic^ 
442,  composition  of,  442,  gelatinous  fibres 
of,  442,  structure  of,  442,  tubular  fibres  of, 
442 ;  white  or  medullary  substance,  439 
Nervi  nervorum,  441 
Nervus  cardiacus  magnus,  536,  minor,  536 ; 

superficialis  cordis,  536 
Neurilemma,  440,  of  cord,  444 
Ninth  nerve,  483 
Nipple,  690 

NcKiule  of  cerebellum,  471 
Noduli  Arantii,  633 

Nose,  550 ;  arteries  o^  {^52 ;  bones  of,  39  ; 
cartilages  of,  550 ;  cartilage  of  septum  of, 
551 ;  fossae  o(  65  ;  mucous  membrane  of, 
552  ;  muscles  of,  195,  551 ;  nerves  of,  552 ; 
veins  of,  403,  552 
Notch,  cotyloid,  81;  ethmoidal,  26  f  inter- 
condyloid,  114;  nasal,  25;  pterygoid,  36; 
sacro-sciatic,  greater,  79, 83,  lesser,  80, 83; 
sigmoid,  53 ;  spheno-palatine,  49 ;  supra- 
orbital, 25 ;  supra-scapular,  89 
Nuck,  canal  o^  681,  690 
Nummular  layer  of  retina,  561 
Nymphad  683 ;  lymphatics  of,  435 


Oblique  inguinal  hernia,  698,  course  of,  698, 
coverings  of,  698 ;  ligament,  163  ;  line  of 
the  clavicle,  85,  lower  jaw,  61,  of  radius, 
101 

Obliquus  auris  muscle,  570  ;  extemus  abdo- 
minis, 230,  intemus,  231  ;  inferior  cervi- 
cis,  228,  superior,  228 ;  inferior  oculi,  194, 
superior,  193 

Obturator  artery,  378,  peculiarities  of,  379, 
relation  of  to  femoral  ring,  706  ;  extemus 
muscle,  287,  intemus,  286 ;  fascia,  720 ; 
foramen,  81 ;  ligament  or  membrane.  1^ ; 
nerve,  520,  accessory,  622 ;  veins,  419 

Occipital  artery,  324 ;  bone,  19,  articulations 
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Occipital  (continued), 

of,  22,  attachment  of  muscles  to,  22,  de- 
velopment, 22,  structure  of,  22 ;    crests, 
20,  protuberances,  20;  fossse  inferior,  58 ; 
groove,  29;  lymphatic  glands,  428;  sinus, 
428 ;  triangle,  331 ;  vein,  404 
Occipitalis,  major  nerve,  506,  minor,  504 
Occipito-atloid  articulation,  143 ;   occipito- 
axoid  articulation,  144  ;  occipito-frontalis, 
muscle,  188 
Occiput,  arteries  of,  324 
Odontoid  ligament,   144,  tubercle  for,  20 ; 

process  of  axis,  7 
(Esophageal  arteries,  364 ;  branches  of  vagus 

nerve,  499  ;  glandjs,  597 
(Esophagus,  595,  Ijpnphatics  of,  438,  struc- 
ture of,  596,  surgical  anatomy  of,  596  ;  re- 
lations of,  in  neck,  596,  m  thorax,  596 
Oesterlen,  on  supra-renal  capsules,  664 
Olecranon  process,  97 ;  fracture  of,  271 
Olfactory  oulb,  476 ;    foramina,  37  ;  nerve, 

475,  peculiarities  of,  476 
Olivary  bodies  of  medulla  oblongata,  452, 453 ; 

process,  32,  57 
Omenta,  601 

Omentum,  gastro-colio,  601 ;  gastro-hepatic, 
601 ;  gastro-splenic,  601,  great,  600,  601, 
lesser,  599,  601  ;  sac  of,  600 
Omo-hyoid  muscle,  207 
Opening,  of   aorta  in  left  ventricle,  635 ; 
aortic  in  diaphragm,  240 ;    caval  in  dia- 
phragm, 240;  of  coronary  sinus,  631;  of  in- 
ferior cava,  631 ;  left  auriculo- ventricular, 
634,  635 ;  cesophageal  in  diaphragm,  240 ; 
of  pulmonary  artery,  632,  veins,  634 ;  right 
auriculo-ventricular,  63 1 ;  saphenous,  278, 
703  ;  of  superior  cava,  631 
Operation  for  club   foot,  297;   of  laryn- 
gotomy,  651;    of  laryngo  -  tracheotomy, 
652 ;  of  lithotomy,  717  ;    of  OBSophagoto- 
my,590;  of  staphyloraphy,  215 ;  for  stra- 
bismus, 194 ;  tracheotomy,  652 
ligature  of  the  anterior  tibial,  393,  over 
instep,   393,   in    lower  third    of    leg, 
393,  in  upper  part  of  leg^  393 ;  axillary 
artery,  351 
brachid  artery,  354,  355 
common  carotid  artery,  318,  above  omo- 
hyoid, 318,  below  omo-hyoid,  318;  com- 
mon iliac  artery,  374 
dorsalis  pedis  artery,  394 
external  carotid,  319,  iliac  artery,  381 
femoral  artery,  386 

innominate  artery,  314 ;   internal  iliac  ar- 
tery. 375 
lingual  artery, 

popliteal  artery,  390,  in  upper  part  of  its 
course,  390,  in  lower  part,  390;  pos- 
terior tibial,  396,  in  middle  of  leg, 
396,  at  lower  thifd  of  leg,  396,  at  ankle, 
396 
radiid  artery,  358 
Bubclavian  artery,  341 ;   superior  thyroid 

artery,  320 
ulnar  artery,  361 
Opercula  of  dental  grooves,  589 
Ophthalmic  artery,  334 ;  gangMon,  487 ;  nerve, 

485;  vein,  409 
Opponens  minimi  digiti  muscle,  267 ;  pollicis 
muscle,  264 


Optic' commissure,  476;    foramen,   32,  Si; 
groove,  32,  *57 ;    lobes,  462  ;     nerve,  4:*. 
477 ;  thalami,  or  lobes,  467  ;    ^teact,  47€ 
Ora  serrata,  560 

Orbicular  bone,  574 ;  ligament,  163 

Orbicularis  oris  muscle,  197  ;  palpebranci 
191 

Orbit,  64 ;  arteries  of;  334  ;  muscles  oi;  lft» 
relation  of  nerves  in,  479 

Orbital  artery,  329 ;  nerve,  488  ;  procemd 
malar,  45,  of  palate,  48 

Organs  of  circulation,  628 ;  of  d^iaiz^& 
594;  of  digestion,  582;  of  generaticHi,  Si- 
male,  682,  male,  671;  of  respiration,  641 ;  ff 
sense,  542;  urinary,  660 ;  of  -roioe,  641 

Organic  constituent  or  bone,  1 

Orifice,  oesophageal  of  stomach,  602;  of  pro- 
static ducts,  669 ;  pyloric  of  8tonaacli,6i£^; 
of  uterus,  668 ;  of  vagina,  683 

Os  calcis,  122 ;  hyoides,  67 ;  innomfngfanp. 
76 ;  orbiculare,  574 ;  planum,  38 

Os  uteri,  686 

Ossa  triquetra,  39 

Ossicula,  574 ;  ligaments  of,  574 

Ossification  of  bone,  4 ;    of  spine,  progpea 

'    in,  12 

Osteo-dentine,  588 

Osteology,  1 

Ostium  abdominale  of  Fallopian  tube,  68^ 
uterinum,  688 ;  uteri  internum^  686 

Otic  ganglion,  493 

Otoliths,  581 

Outlet  of  pelvis,  83 

Ovarian  arteries,  373 ;  plexus  of  nervm,  5Si; 
veins,  421 

Ovary,  688 ;  corpus  luteum  of;  689  ;  Owsfas 
vesicles  of,  689 ;  ligament  o^  690;  iVa- 
phatics  of,  436 ;  nerves  of,  690 ;  ovisKs 
of,  689;  shape,  position,  and  dimensxa^ 
689 ;  situation  in  foetus,  690 ;  stroma  (< 
689 ;  tunica  albuginea  of,  689  ;  vesseb  ^ 
690 

Ovicapsule  of  Graafian  vesicle,  689 

Oviducts,  688 

Ovisacs  of  ovary,  689 

Ovula  of  Naboth,  687 

Ovum,  689 

Pacchionian  depressions,  55 

Palatal  glands,  591 

Palate,  arches  of,  592,  hard,  591,  soft,  591; 
bone,  46,  articulation  of,  49,  attach- 
ment of  muscles  to,  49,  development  o( 
49,  turbinated  crests  o^  47,  ver&cal  plit* 
of,  47 ;  horizontal  plate  o^  46  •  musda 
of^213;  orbital  process  of,  48;  process 
43 ;  sphenoidal  process  of,  48 

Palatine  arteiy,  ascehding,  322,  desceodiD^ 
329,  posterior,  329 ;  canal,  anterior,  4 
58,  accessory,  47 ;  fossa,  anterior,  43,^: 
nerves,  489 ;  process  of  superior  maziUBTt 
41 ;  veins,  inferior,  403 

Palato-glossus  muscle,  210, 214 ;  phaiyng*^ 
214 

Palmar  arch,  deep,  358,  superficial,  961 ;  ^ 
taneous  nerve,  511 ;  fascia,  246 ;  intcrcssts 
arteries,  360 ;  nerve,  deep  of  ulnar,  5H 
superficial,  514 

Palmaris  brevis  muscle,  266 ;  longus  mv^ 
255 
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PalpebrsB,  564 

Palpebral  arteries,  336  ;  cartilages,  564 ;  fis- 
sure, 564  ;  folds  of  conjunctiva,  566 ;  liga- 
ment,. 564 ;  muscleS)  l&l ;  veins,  inferior, 
403,  superior.  403 
Pampiniform  plexus  of  veins,  420 
Pancreas,  621 ;   structure  of,  622 ;   vessels 

and  nerves  of,  622 
Pancreatic  arteries,  370 ;  duct,  622;  plexus 

of  nerves,  539;  veins,  422 
Pancreatica  magna  artery,  370 
Pbtnoreatico-dxMxienal   artery,  369,  inferior, 

370 ;  vein,  422 ;  plexus  of  nerves,  539 
Papilla  lachiymalis,  567 
Papilla  of  tooth,  588 ;  conic»  et  filiformes, 
550  ;     conjunctival,  566  ;     fungiformes 
(medise),  549 ;  of  kidney,  661 ;  maximae 
(circumvallateX  548;    oi  skin,   543;    of 
tongue,  548 
Papillary  stage  of  development  of  teeth, 
588 

Par  vagum,  497 

Parietal  bones,  22,  articulations  of,  24, 
attachment  of  muscles  to,  24,  develop- 
ment o^  24;  eminence,  22;  foramen, 
23 

Parotid  duct,  593;  gland,  592,  accessory 
portion  of,  593,  nerves  0^  594,  vessels  ol^ 
594 ;  lymphatic  glands,  428 ;  veins,  403 

Patella,  116,  articulations  of,  116,  attach- 
ment of  muscles  to,  116,  development  c^ 
116;  fracture  of,  305 

Pectineus  muscle,  282 

Pectiniform  septum,  673 

Pectoral  region,  dissection  of,  242 

Pectoralis  major,  ^2,  minor,  244 

Peculiar  dorsal  vertebrae,  9 

Peculiarities  of  clavicle,  86  ;  of  sacrum,  15  ; 
of  arteriea    See  each  Artertf, 

Pedicles  of  a  vertebra,  5 

Peduncles  of  cerebellum,  474 ;  of  cerebrum, 
460 ;  of  corpus  callosum,  458 ;  of  pineal 
ffland,  468 

Pelvic  fftscia,  719,  parietal  or  obturator 
layer,  720;  visceral  layer,  720;  plexus, 
540 

Pelvis,  76,  82 ;  arteries  o^  375  ;  articulation 
of,  152  ;  axes  o^  84 ;  boundaries  of,  664 ; 
brim  o^  83;  cavity  of^  83;  diameters  of, 
83 ;  false,  82 ;  inlet  of,  83  ;  ligaments  of, 
152 ;  lymphatics  of^  435 ;  male  and  female, 
differences  of,  84 ;  outlet  of,  83 ;  position 
of,  83;  position  of  viscera  at  outlet  o^ 
716;  true,  83;  of  kidney,  662 

Perns,  672 ;  arteries  o^  674 ;  body  o(  672 ; 
corpora  cavernosa,  673 ;  corpus  spongio- 
sum, 673 ;  dorsal  arteiy  oi^  380,  nerve  o^ 
526 ;  ligament  suspensory,  672 ;  lympha- 
tics of,  435,  674;  muscles  o^  712  ;  nerves 
of,  674 ;  prepuce  of;  672 ;  root  of;  672 

Penniform  muscles,  186 

Perforsns  Qasserii  nerve,  509  « 

Perforated  space,  anterior,  459,  posterior, 
460 

Perforating  arteries,  of  hand,  360;  from  mam- 
mary artery,  347 ;  from  plantar,  398;  from 
pr(^unda,  388,  inferior,  389,  middle,  389, 
superior,  388 

Perioardiac  arteries,  347,  364 

Pericardium,  relations  of,  628;    structuref. 


Pericardium  {continued), 
629 ;  fibrous    layer  of,  629 ;  serous  layer 
of,  629 ;  vessels  o^  629 
Perilymph,  579 

Perinseal  artery,  superficial,  380,  transverse, 
380;  fascia,  deep,  715,  superficial,  526; 
nerve,  526 
PerinsBum,  abnormal  course  of  arteries  in, 
719;  deep  boundaries  of,  711 ;  lymphatics 
of,  435 ;  muscles  (^,712;  surgical  anatomy 
0^709,711 
Periosteum,  3 

Peritoneum,  lesser  cavity  o(  600 ;  ligaments 
of,  601 ;  mesenteries  o(  601 ;  omenta  of, 
601 ;  reflections  traced,  599 
Permanent  teeth,  584 

Peroneal  artery,  396,  anterior,  397,  peculiari- 
ties of,  397 ;  nerve,  530 ;  veins,  418 
Peroneus  brevis  muscle,  296 ;  longus,  296 ; 

tertius,  291 
Perpendicular  plate  of  ethmoid,  37 
Pes  accessorius,  465  ;  hippocampi,  465 
Petit,  canal  of,  563 
Petro-occipital  suture,  54 
Pdtro-sphenoidal  suture,  54 
Petrosal  nerve,  superficial  large,  from  Vidian, 
491,  external,  481,  small,  493;  sinus^  in- 
ferior, 409,  superior,  409 
Petrous  ganglion,  496 ;  portion  of  temporal 

bone,  29 
Peyer  s  glands,  608 

Phalanges  (hand),  ^08»  arfUculations  o^  170, 
development  of;  110  ;  (foot)^  130,  articula- 
tions of,  184,  development  o^  131 
Pharyngeal  aponeurosis,  595 ;  artery  ascend- 
ing,   325;  ganglion,    535;   glands,  595; 
nerve,  from  external  laryngeal,  499,  firom 
glo8so-pharyngeal,496,  from  MeokeFs  gang- 
uon,  ^1,  from   sympathetic,  535,  from 
vagus,  498;   plexus  of  nerves,  498,  535; 
spine,*20 ;  vems,  405 
Pharynx,  594 ;  aponeurosis  of;  S^ ;  arteries 
of;  325 ;   mucous    membrane    of;    595 ; 
muscles  of,  211 ;  structure  o^  595 
Phlebolites,  419 
Phrenic  arteries,  374;  nerve,   505;   plexus 

of  nerves,  538 ;  veins,  421 
Pia-mater  of  brain,  450 ;  vessels  and  nerves 
o^  450 ;  of  cord,  444,  structure  of,  444 ; 
testis,  677 
Pigmentary  layer  of  choroid,  557 
Pifiars  of  external  abdominal  ring,  694 ;   of 
diaphragm,  239 ;  of  fauces,  592  ^  of  fornix, 
466 
Pineal  gland,  468 ;  peduncles  of;  468 
Pinna  of  ear,  567 ;   ligaments  o^  5^;   mus- 
cles of,  569 ;  nerves  of,  570 ;  structure  of 
568 ;  vessels  o^  570 
Pisiform  bone,  105 

Pituitary  body,  459;   fossa,  32,  57;  mem- 
brane, 552 
Plantar  artery,  external,  397,  internal,  397 ; 
&ficia,  298 ;  cutaneous  nerve,  529 ;  nerve, 
external,  529,  internal,  529 ;  veins,  exter- 
nal, 418,  internal,  418 
Plantaris  muscle,  293 
Platysma  myoides,  202 
Pleura,  cavity  of,  653 ;   costalis,  653 ;  pul- 
monalis,  652 ;   reflections  of  traced,  653 ; 
vessels  and  nerves  o(  653 
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Pleurge,  652 

Plexus  of  Nerves,  aortic,  539 ;  brachial, 
506;  cardiac,  deep,  536,  superficial, 
537;  carotid,  534,  external,  535,  ca- 
vernoas,  534 ;  cerebral,  535 ;  cervical,  503, 
posterior,  506;  cosliac,  539;  colic,  left, 
539,  middle,  639,  right,  639;  coronary 
ant  rior,  537,  posterior,  537  ;  cystic,  539  ; 
diaphragmatic,  638;  epigastric  or  solar, 
538;  facial,  535;  gastric,  539;  gastro-duo- 
denal,  539;  gastro-epiploic,  539,  left,  539 ; 
great  cardiac,  536;  hemorrhoidal,  supe- 
rior, 639,  inferior,  640 ;  hepatic,  539 ;  ny- 
pogastric,  540,  inferior,  540;  ileo-colic,639  ; 
infra-orbital,  489  ;  lumbar,  518 ;  magnus 
profundus,  536  ;  meningeal,  535 ;  mesen- 
teric, inferior,  539,  superior,  539 ;  oesopha- 
geal, 500 ;  ovarian,  53j) ;  ophthalmic,  535 ; 
pancreatic,  539 ;  pancreatioo  -  duodenal, 
539  ;  patellar,  623  ;  pharyngeal,  498,  535  ; 
phrenic,  538 ;  prostatic,  541 ;  pulmonary 
anterior,  499,  posterior,  499  ;  pyloric,  539; 
renal,  538;  sacral,  525;  sigmoid,  639; 
solar,  638  ;  spermatic,  539 ;  splenic,  539 ; 
superficial  cardiao,  536 ;  supra-renal,  538 ; 
tonsillar,  496 ;  tympanic,  496, 676 ;  vaginal, 
541 ;  vertebral,  636  ;  vesical,  540 

Plexus  op  Veins,  choroid,  464 ;  haemor- 
rhoidal,  419;  pampiniform,  420;  pros- 
tatic, 419  ;  pterygoid,  403  ;  ovarian,  421 ; 
spermatic,  420:  uterine,  419;  vaginal,  419; 
vesico-prostatic,  419 

Plica  semilunaris,  566 

Pneumogastric  nerve,  497 

Points  of  ossification,  4 

Pomum  Adami,  641 

Pons  hepatis,  615 ;  Tarini,  460 

Pons  Varolii,  454;  longitudinal  fibres  of, 
455 ;  septum  o^  455  ;  structure  of,  454 ; 
transverse  fibres  of,  454 

Popliteal  artery,  390,  branches  o^  d§l,  pecu- 
uarities  of,  390 ;  surgical  anatomy  of;  390 ; 
lymphatic  glands,  433;  nerve,  external, 
530,  internal,  529;  space,  389;  vein, 
318 

Popliteus  muscle,  294 

Pores  of  the  skin,  647 

Portal  canals,  618;  fissure,  615:  vein,  400, 
423,  617,  618 

Portio  dura  of  seventh  nerve,  480  ;  mollis, 
477 ;  inter  duram  et  moUem,  480 

Poms  opticus  of  sclerotic,  555 

Position  of  pelvis,  83 

Posterior  annular  ligament,  263;  aperture 
of  narea,  60 ;  dental  canals,  40 ;  ethmoidal 
cells,  38 ;  fontanelle,  21 ;  fossa  of  skull, 
57 ;  nasal  spine,  47  5  palatine  canal,  41 ; 
triangle  of  neck,  331 

Pott's  fracture,  306 

Pouches  laryngeal,  646 

Poupart's  ligament,  230,  694, 703 

Prepuce,  672 

Preputium  clitoridis,  683 

Princeps  cervicis  artery,  324 ;  pollicis  artery, 
360 

Processes  or  Process,  acromian,  89 ;  alveo- 
lar, 43  ;  angular,  external,  25,  internal, 
25,  auditory,  30 
basilar,  20 
clinoid,  anterior,  32,  57,  middle,  32,  pos- 


Processes  or  Process  (canti^ui^tfy. 

terior,  33, 57 ;  cochleariforatt,  573 ;  ot' 
dyloid  of  lower  jaw,  53  ;     cormooid,  ^ 
coronoid  of  lower  jaw,  5S  ;    o£  iilm»  3C 
ethmoidal  of  inferior  turbloA'tedy  4d 
frontal  of  malar,  45 
hamular,  35 ;  of  helix,  568 
of  Ingrassias,  35 
iugular,  20 
lachrymal  of  inferior    turbin&ted    boc. 

49 

malar,  43 ;  mastoid,  29 ;  mAzHlATTV  ^^*  *-* 
inferior  turbinated,  49,  a£    malar  boai 
46;  mental,  51 
nasal,  43 

odontoid  of  axis,  7 ;  olecranon,  &7  ; 
32,  57 ;  orbital  of  frontal,  26  ;   of  maLr 
45,  of  palate,  48,  of  superior 
41 
palate,  43 ;  palatine  of  superiai' 
41 ;  pterygoid  of   palate    booe,    47,  'M 
sphenoid,  35 
sphenoidal  of  palate,  48 ;  spinotxa  of  tihu. 
117,  of  ilium,  79«  of  sphenoici,  34  :   sty- 
loid of  temporal,  30 ;  of  ulna^  lOO ;    d 
radius,    101 ;    superior    venDiiorzn    d 
cerebellum,  470 
unciform,  107,  of  ethmoid,  38 
vaginal,  30 
zygomatic,  27 
Processes  ciliary,  668 
Processus  ad  meduUam,  474 ;  ad 
474 ;  brevis  of  malleus,  674 ;   cochin 
formis,  31,    573;   e  cerebello  ad 
474 ;  gracilis  of  malleus,  574 
Profunda    cervicis    artery,    347;    feznors 
artery,  387,  vein,  418;    inferior    artery, 
366,  superior,  355 
Progress  of  ossification  in  the  spine,  12 
Promontory  of  tympanum,  572 ;  of 

12 
Pronator  quadratus  musde,  257  ;  radii 

muscle,  254 
Prostate  gland,  lobes  of,  671 ;  levator  muBcli 
o^  716  ;  position  o^  671 ;  size  and  abaipe, 
671 ;  structure  of,  671 ;   surgical  anat.omy 
of,  716 ;    vessels  and  nerves  of^  672 
Prostatic  plexus  of  nerves,  541 ;    of  t&os; 
419  ;  portion  of  urethra,  668  ;  fluid,  67i^ 
sinus,  669 
Protuberance,  occipital,  external,  20^  inter- 
nal, 20 
Psoas  magnus  muscle,  275,  parvus,  275 
Pterygo  -  maxillary    fissure,    62,    ligament, 

198  • 

Pterygo-palatine  artery,  329,  canal,  34,aerre, 

491 
Pterygoid  arteries,    328 ;  muscles,  exieiitti, 
'  201,  internal,  200 ;  fossa  of  sphenoid,  S3, 
of  lomer  jaw,  63 ;  nerves,  492 ;  notch,  26; 

Elexus  of  veins,   403;  process  of  palate 
01)0, 47 ;  processes  of  sphenoid,  35 ;  ridge, 

34 
Pubes,  80 ;  angle  of^  80 ;  crest  o^  83 ;  spine 

of,  80 ;  symphysis  of,  80 
Pubic  arch,  83 ;  articulations  of,  155 
Pubo-prostatic  ligaments,  666 
Pudendum,  682 
Pudic  artery,  in  male,  379,  peculiarities  (^ 

379,  in  female,  380,  deep  external,  387, 
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I*udic  (cofUinuecT). 

superficial,  692,  superficial  external,  387 ; 
nerve,  526;  vein,  external,  417,  internal, 
419 
^Pulmonary  artery,  399,  657,  opening  of  in 
right  yentricle,  632;  capiUariea,  657; 
nerves  from  Ta^pis,  499 ;  veins,  400,  424, 
657,  openinffa  of  in  left  auricle,  634 
PuQcta  vasculosa,    461 ;    lachrjmalia,  564, 

567 
Pulp  cavity  of  tooth,  587 ;  of  teeth,  develop- 
ment o^  589 
Pupil  of  eye,  558 ;  membrane  o(  559 
Pyloric   artery,  368,  inferior,  369;  plexus, 

539 
Pylorus,  604 
Pyramid  in  vestibule,  577 ;  of  cerebellum, 

471  ;  of  thyroid  gland,  658 
Pyramidalis  muscle,  235 ;  nasi,  195 
Pyramids,     anterior,   573,   decussation    of, 
451,    posterior,  452  ;  of  Ferrein,  662;  of 
Malpighi,  661  ;  of  the  spine,  17 
Pyriformis  muscle,  286 


Quadriceps  extensor  cruris  muscle,  279 
Quadratus  femoris  muscle,  287  ;  lumborum, 

235 
Quadrigeminal  bodies,  469 


Radial  artery,  357 ;  branches  of^  358 ;  pecu- 
liarities oi^  358 ;  relations  of  in  fore-arm, 
357,  in  the  hand,  358,  at  the  wrist,  357 ; 
surgical  anatomy  of,  358 ;  lymphatic 
glands,  430 ;  nerve,  515 ;  recurrent  artery, 
358;  region,  muscles  o^  258;  vein,  411 

Badialis  indicis  artery,  360 
Badiating  fibres  of  retina,  561 

Radio-ulnar  articulations,  inferior,  164,  mid- 
dle, 163,  superior,  163 

Badius,  100,  articulations  o^  102,  develop- 
ment of^  102,  fracture  o^  271,  of  lower 
end,  272,  of  neck,  271,  of  shafts  272; 
grooves  in  lower  end  o^  102;  muscles 
attached  to,  102 ;  oblique  line  of,  101 ; 
sigmoid  cavity  of^  101  ;  tuberosity  o^  101 ; 
and  ulna,  fracture  o^  272 

Bami  of  the  lower  jaw,  50  ;  of  pubes,  80 

Ramus  of  ischium,  80 

Ranine  artery,  321 ;  vein,  403 

Raphe  of  c<»pus  caUosum,  462;  of  palate, 
591 ;  of  perinaBum,  711 ;  of  tongue,  547 

Receptaculum  chyli,  427 

Recto-uteriue  ligaments,  686 

Recto-vesical  fascia,  720;  fold,  peritoneal, 
600 

Bectum,  relations  o^  male,  611,  female,  685 ; 
columns  of,  613 ;  lymphatics  o^  435 ; 
sugical  anatomy  o^  716 

Rectus  abdominis,  234;  capitis  anticus 
major,  215,  minor,  215;  posticus  major, 
228,  minor,  228 ;  latendis,  215;  femoris 
muscle,  279 ;  oculi.  intemus,  superior, 
inferior,  and  external,  193 

Recurrent  artery,  radial,  358,  tibial,  393 ; 
ulnar,  anterior,  361,  posterior,  361 ;  nerves 
to  tentorium,  478 

RsuiON,  of   abdomen,  229,   597;  acromial, 
muscles  o^  247,  auricular,  190 


Rbqion  (continued). 
back,  muscles  of,  218,  brachial,  anterior, 

254,  posterior,  260 
cervical,  superficial  muscles  o^  202 
diaphragmatic,  238 

epicranial,  muscles  o^  188  ;  epigastric,  598 
femoral,  muscles  of,  anterior,  276,  internal, 
281,  posterior,  288,  fibular,  296  ;  foot, 
dorsum  of,  299,  sole  of;  299 
gluteal,  muscles  of,  283 ;  groin,  700 
of  hand,  muscles  o^  264,  humeral,  ante- 
rior, 250,  posterior,  252 ;  hypochondriac, 
598;  hypogastric,  598 
iliac,  muscles  o^  274,  infra-hyoid,  205; 
inguinal,    598,     692;     inter-maxillaiy, 
muscles  of,  197 ;  ischio-rectal,  709 
laryngo-tracheal,sureical  anatomy  of,  650 ; 

lineual,  muscles  o^  209 ;  luml)ar,  598 
maxillary,  muscles  o^  inferior,  196,  supe- 
rior, 196 
nasal,  muscles  of,  192 
orbital,  muscles  of,  192 
palatal,  muscles  of,  213,  palpebral,  191 ; 
perinaeum,  709,  711  ;  pharyngeal,  mus- 
cles of,  211 ;    popUtetu,  389 ;   pterygo- 
maxiUary,  muscles  o(  200 
radial,  muscles  o(  258 
scapular,  muscles  of,  anterior,  247,  poste^ 
rior,  248 ;  Scarpa*s  triangle,  384  ;  supra- 
hyoid, muscles  of,  207 
temporo-maxillary,  muscles  of;  198,  tho- 
racic, 236,  anterior,  242,   lateral,  246, 
tibio-fibular,    anterior,   290,  posterior, 
292 
umbilical,  598 

vertebral,  muscles  o^  anterior,  215,  lateral, 
217 
Renal  artery,  373,  662  ;  plexus,  538 ;  veins, 

421 
Reservoir  of  thymus,  659 
RffiPiRATiON,  organs  of,  641 
Respiratory  nerve  of  Bell,  external,  508,  in- 
ternal, 505 
Restiform    bodies   of   medulla    oblongata, 

452,453 
Rete  mucosum  of  skin,  543  ;  testis,  678 
Retina  559,  arteria  centralis  of;  336,  561 ; 
fovea  centralis  of,  560 ;  limbus  luteus  o^ 
560  ;  membrana  limitans  o^  561 ;  nervous 
layer  o(  561;   nummular  layer  o^  561; 
radiating  fibres   of,  561;     structure   of, 
560 
Retinacula  of  ileo-csecal  valve,  610 
Retrahens  aurem  muscle,  190 
Rhomboid  impression,  85 ;  ligament,  157 
Rhomboideus,  195,  major,  221,  minor,  221 
Ribs,  71  ;  angle  of;  73 ;  attachment  of  mu»- 
cles  to,  75 ;  development  of  75 ;  false,  72 ; 
floating,  72  ;  head  of,  72 ;  ligaments  o^  147  ; 
neck  o^  72;  peculiar  73;  tuberosity  of, 
73;    vertebral,  72;    vertebro-costal,  72; 
vertebro-stemal,  72 
Rickets,  2 

Ridge,  internal  occipital,  20 ;  mylo-hyoidean, 
51 ;  pterygoid,  34  ;  superciliiu*y,  25  ;  tem- 
poral, 23,  61 
Rima  glottidis,  645 

Ring,  abdominal,  external,  230,  694,  internal, 
697  ;  femoral  or  crural,  705  ;  fibrous  of 
heart,  636 
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Bisoritis  muscle,  198 

Root  of  lung,  Q55 

Boots  of  spinal  nerves,  501  ;  of  teeth,  584 ;  of 

the  zygomatic  process,  27 
Bostrum  of  sphenoid  bone,  34;  of  corpus 

callosum,  462 
Rotation,  138 

Rotatores  spin®  muscles,  227 
Round  ligaments  of  uterus,  690;  relation 

of,    to    femoral    ring,    705 ;    of    liver, 

615 
Rugae  of  stomach,  605 ;  of  vagina,  685 
Rupture  of  urethra,  course  t&ken  by  urine 

in,  712 


Sac,  lachrymal,  567  ;  of  omentum,  600 

Saccule  of  vestibule,  580 

Sacculus  laryngis,  646 

Sacra-media  artery,  375 

Sacral  arteries,  lateral,  382;  canal,  15;  cor- 
nua,  13;  foramina,  12;  ganglia,  540^ 
lymphatic  glands,  435;  nerves,  524,  an- 
terior branches  of,  524,  posterior  branches 
of,  524,  roots  of,  524 ;  plexus,  525  ;  vein 
lateral,  419,  middle,  420 

Sacro-coccygeal  ligaments,  154 

Sacro-iliac  articulation,  153 

Sacro-lumbalis  muscle,  225 

Sacro-sciatic  foramen,  greater,  154,  lesser,  154 ; 
ligaments,  154 ;  notch,  greater,  79,  83, 
lesser,  80,  83 

Sacro-vertebral  angle,  12 

Sacrum,  12,  articulations  of,  16,  attachment 
of  muscles  to,  16,  development  of,  15,  pe- 
culiarities of,  15,  structure  of,  15 

Sacs,  dental,  589 

Sagittal  suture,  54 

Salivary  glands,  592,  structure  of,  594 

Santorini,  cartilages  of,  643 

Saphenous  nerve,  long  or  internal,  523,  short, 
528  ;  opening,  278,  703  ;  vein,  external  or 
short,  418,  internal  or  Ions:,  417,  700 

Sartorius  muscle,  278 

Scala  tympani  of  cochlea,  579 ;  vestibuli  of 
cochlea,  579 

Scales  of  cochlea,  579 

Scalenus  anticus,  217 ;  medius,  217 ;  pos- 
ticus, 217 

Scaphoid  bone,  hand,  103,  foot,  127 ;  fossa 
of  sphenoid,  35 

Scapula,  86 ;  articulations  of,  91 ;  attachment 
of  muscles  to,  91 ;  development  of,  91 ; 
dorsum  of,  86 ;  glenoid  cavity  of,  89 ; 
head  of,  89 ;  ligaments  o^  159  ;  muscles 
o^  247 ;  spine  of,  87 ;  venter  o^  86 

Scapular  arterv,  posterior,  346,  supra,  345; 
region,  muscles  of,  anterior,  247,  posterior, 
248  ;  veins,  404 

Scapulo-davicular  articulation,  158 

Scarfskin,  543 

Scarpa^s  triangle,  384 

Schindylesis,  135 

Schneiderian  membrane,  552 

Schreger*s  analysis  of  bone,  2 

Sclerotic,  554,  structure  of,  555,  vessels  and 
nerves  of,  555  , 

Sciatic  artery,  381 ;  nerve,  greater,  528, 
lesser,  526 ;  veins,  419 

Scrotal  hernia,  699 


Scrotum,  675 ;   dartos  of,  675  ;      _      _ 
of,  435;  nerves  of,  675;  soptoxn  of,  6T.: 
vessels  of^  675 

Sebaceous  glands,  546 

Sella  turcica,  32,  57 

Semen,  680 ;  liquor  seminis  at,  S80  ;  a^ 
nal  granides  of,  680 ;  spermatoxa  oi,  6*' 

Semicircular  canals,  577,  external.  578,  po»- 
terior,  577,  superior,  577;  mombrwiOBa. 
580 

Semilunar  bone,  103,  cartilages  of  kneet»  17i. 
ganglion  of  fifth  j^erve,  485,  of  abdotfis, 
538  ;  valves  aortic,  635,  pulmoiiiCy  633 

Semimembranosus  muscle,  289 

Seminal  granules,  680  ;  ducts,  679  :  ▼eakks. 
679 

Seminiferous  tubes,  678 

Semispinalis  dorsi,  227,  colli,  227 

Semitendinosus  muscle,  288 

Senac,  on  structure  of  heart's  v&lveo^  633 

Senses,  organs  of  the,  542 

Separation  of  epiphyses,  4 

Septum  auricularum,  630, 635  ;  cnumle,  70$ ; 
fucidum,  465  ;  of  medulla  oblong&tA^  454 : 
of  nose,  66,  cartilage  of^  55 1 ;  pectinifomtt 
673;  of  pons  Varolii,  455  ;  scroti,  S74; 
subarachnoid,  444 ;  of  tongue,  547  ; 
triculorum,  632 

Serratus  magnus,  246;    posticos^ 
222,  superior,  222 

Sesamoid  bones,  131 

Shaft  of  a  bone,  its  structure,  2 

Sheath  of  arteries,  308  ;  of  muadesi^  165 ;  cf 
nerves,  440 ;  femoral  or  crural,  704 ;  d 
rectus  muscle,  235 

Short  bones,  2 

Shoulder  jo'mt,  160  ;  muscles  o^  247 ; 
and  nerves  o^  160 

Sigmoid  artery,  373 ;  cavity,  greater  and 
lesser  of  ulna,  97,  of  radius,  101 ;  flexort 
of  colon,  611  ;  meso-colon,  602  ;  notch  of 
lower  jaw,  53 

Simon,  on  supra-renal  capsules,  664 

Sinus,  aortici,  635  ;  cavernous,  406  ;  circa- 
kr,  409  ;  circularis  iridis,  559  ;  ooroziafy, 
423,  opening  of  in  heart,  631 ;  of  jogolar 
vein,  405 ;  of  kidney,  660,  662 ;  laieni, 
408 ;  longitudinal  inSferior,  408,  aupehor, 
407  ;  maxillary,  42 ;  occipital,  408  ;  petroail 
inferior,  409,  superior,  409;  poculaitf» 
669  ;  prostatic,  669  ;  of  right  auricle,  6)0; 
of  left,  634,  straight,  408  ;  transvez9^ 
409 

Sinuses,  400  ;  confluence  of  the,  4(^ ;  eib- 
moidal,  38  ;  frontal,  26 ;  maxillury,  42; 
sphenoidal,  34  ;  of  Valsalva,  aortic,  63^ 
pulmonary,  633 

Sixth  nerve,  479 

Skeleton,  1.  its  number  of  pieces,  4 

Skin,  Oeneral  Anatomy  of,  542 ;  appendagn 
o(  545  ;  areola  of  the,  543  ;  colour  o(  M 
origin,  544  ;  corium  of,  543 ;  cutide  o( 
543;  derma,  or  true  skin,  542 ;  epidermii 
of,  543 ;  furrows  of;  543,  544  ;  haira,  543; 
muscular  fibres  of,  543;  nails,  545 ;  nerves 
of,  544 ;  papiUaiy  layer  o^  543  ;  ret« 
mucosum  o^  543 ;  sebaceous  glanda  a( 
546;  sudoriferous,  or  sweat-glands  o( 
546 ;  vessels  of,  544 

Sruli^  19,  55  ;  anterior  region,  62  ;  base  of 


Skoz.1.  (eotiiinued). 

extsTTia]  aurhca,  SS,  internal  Burfaoe,  SS  ; 
fossa  of,  anterior,  SS  middle,  S7,  posterior, 
57  i  lateral  region  of,  61 ;  Ublas  of,  3  ; 
vertex  o^  55  ;  vitreoua  table  of,  3 
Small  intestine,  cellular  coat  o^  607  ;  mu- 
cous coat  ot,  607  ;  muaoular  ooat  of,  607  ; 
serous  ooet  ot,  607  ;  airaple  follicles,  60S  ; 
structure  of;  607  ;  Tatvube  conniTsntes, 
607;  Timof;608 
Small    jntestinea,    606 ;    duodenum,   606 ; 

ileum,  607  ;  jejunum,  607 
Soois  parotidis,  S93 

Soft  palate,  S91 ;  aponeurosis  of,  592 ;  arches 
or  pillars  of,  S92 ;  musoles  o^  592 ;  struc- 
ture o^  S91 
Solsr  plexus,  S38 
Sole  of  foo^  uuBcIes  of,  first  lajer,  299, 

seoocd  layer,  301,  third  layer,  302 
Soleua  muscle,  293 
Solitary  glands,  608 

Space,  anterior  perforated,  459;  axillary, 
a48 ;  intercoetal,  72 ;  popliteal,  389 ;  pos- 
terior perforated,  460 
Spermatic  artery,  373, 676  ;  canal,  89S  ;  cord 
arteries  of,  676,  course  of,  676,  I;m-, 
phatics  i^  676,  nerves  of,  676,  relation  to 
femoral  ring,  705,  relationa  of  in  in^inal 
canal,  676,  Teins  o^  676  ;  fascia,  external, 
694  ;  plexus  of  nerves,  539,  of  veiqa,  420  ; 
veins,  430,  676 
Spermatozoa,  680 

Spheno-maxillary  fissure,  62,  fossa,  82 
Sphemvpalatine  artery,  329  ;  foramen,  49  ; 

ganglion,  489  ;  nerves,  489 ;  notch,  49 
Spheno-parietal  suture,  54 
Sphenoid  bone,  S2,  articulations  of,  36,  at- 
tachment of  muscles  io,  36,  development 
of,  36,  greater  wings  of,  34,  lessor  nings 
of,  35,  jiteiygoid  processes  o^  35,  spinous 
process  o(  34,  vagiual  processes  of,  34 
Spoenoidai  fissure,  35, 57  ;  process  of  palate, 

48 ;  sinuses,  34  ;  sponn  bones,  36 
Sphincter  muscle  of  bladder,  667 ;  of  rectum, 
external,    710,  internal,  710;   of  vagina, 
714 
Spinal  Artxrikb,  anterior,  344,  lateral,  343, 

pcnterior,  344,  median,  344 
Spinal  Cokd,  445,  araohnoid   o^    443,   ar- 
rsQgement  of  grey  and  white  matter  in, 
446,  central  ligament  o^  444,  columns  of, 

446,  dura  maler  of,  443,  fissures  of,  445, 
fcetal  peculiarity  of,  447,  grey  oommissure 
0^  446j  grey  matter  of,  446,  internal  struc- 
ture 0^  446,  ligamentum  denticulatum  of, 
444,  membranes  o(  442,  neurilemma 
ot,  144,  pia  mater  at,  444,  sections   of, 

447,  substantia  cinerea  gelatinoea,  446, 
white  oommissure  o^  445,  white  matter 
of,  447 

Spinal  nerves,  501,  arrangement  into 
groups,  501,  branches  of^  anterior,  SOi. 
porterior,  502,  ganglia  of,  501,  origin  of 
roots,  anterior,  501,  posterior,  501 

Spinal  veins,  415,  longitudinal  anterior, 
416,postenor,  416 

Spiosl  accessory  nerve,  496 

Spintlii  cervioia  muscle,  226  ;  dorsi,  326 

Spinal  column,  5 

Spines  of  bones,  ethmoidal,  32 ;  of  ischium. 


Spinas  of  b( 
79;  nasa 
pharyngei 
87 

Spinous  pr 
117,  of  w 

Spiral  canal 

Splanchnic 
smallest  i 

Splebn,  23  ; 
tic  ooat  o 
Malpighit 
627;  pro 

weight,  6 
o^  623 ;  I 

Splenic  art 


SquamM,ph 

Squamous  p 

Stapedius  m 

Stapes,  S74  ; 

Stellate  liga 

Steno's  duct 

Sternal   end 

foratneu,  ' 

Stemo-clsvii 

Steruo-cteid' 

Stemo-hyoii 

Stamo-thyn 

Sternum,  68 

of    muscl 

ligaments 

Stouach,  6 

'603;  alve 

605 ;    cui 

602;    gat 

ments  o^ 

cous    glai 

orifices  o: 
pylorus,  6 
loUioles  o 
structure 

sels  and  n 
Stratiform  G 
StrisB  longit 
Stricture,  se 


699, 


afei 


Stroma  of  o 
Stylo-doae.1 
Stylo-hyoid 

481 

Stylo-masto: 

vein,  404 

Styto-maxill 

Stylo-pharyi 

Styloid   pro 

radius,  10 

Subanconeui 

Subarachnoi 

443  ;  aui( 

Subclavian 

first  inrt 

an  ties  of,: 

340,  surgi 

i.erve,  50; 
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artei7',  32 1 
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'//>'4^  of  KT.ft   ijfiuate,  ii6,  of  upj^er  ex- 

tr^T/jitT,  i^ 
of  rnv/pha;^!^,  r/if;  i 

fff  ftt:ntiikntu^  7*^,  711  ;  of  popli^-eal  arte-  | 
ry,  'MM) ;  of  jtrr^i^^e  gland,  716 

of  ra/lial  art4jrj',  3  >H 

of  HtiiftAHvi'Ati  arU;r}',  341  ;  of  Htiperior  th v- 
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TiJTH.  5M  ;  bico^xl  *s3  ;  body  oC  »4  ; 
csM^ine,  5v5 ;  cements  o^  5»8  :  cxxfWB  «f 
5M  :  cTu«ta  petrosa  ot  5n?  :  oorocal  sob- 

ptanoe  of.  5^^  ;  cu^^i'iateu o-^ ;  decsdooo^ 

^M ;   deotal  tubali  oC  •>^7 ;   dentine  oC 

5>»7  ;    derel^^pmeot   o€  *?*  ; 

5h%  ;  eruption  oC  59«J> ;  eje,  685  ; 

molars,  5^5  ;  fS&ng  oC  o84  ;  g<nMi7  ~ 

Uts  of,  5n4  :    growth   of.  590 ; 

»^**.i  ;  intertiibular  subetaoee  d,  587  ;  ivonr 

of^  5^7  ;  milk.  .>>4  ;  moUr,  585  ;  maltieaB- 

pidaie,  ob5 ;  perman«it, 584  ;  polp  cintr 


ci 


INDEX. 


747 


continued, 
of,    587  ;  root  o^  584  ;  structure  o^  587  ; 
temporary,  584, 586 ;  true  or  lai'ge  molars, 
^S5  ;   liviBdom,  586 
rexnporal  artery,  325  ;  anterior,  325 ;  deep, 
3:28  ;    middle,  326 ;  posterior,  326 ;   sur- 
gical anatomy  o^  326 
Femporal   bone,  27  ;  articulations  o^  32  ; 
ckttaclixnent  of  muscles  to,  32 ;  develop- 
xueut  of^  31 ;  mastoid  portion,  29  ;  petrous 
portion,  29  ;  squamous  portion,  27  ;  struc- 
t;ure  o£  31 
Temporal  fascia,  199  ;  fossss,  61 ;  ganglion, 
535  ;     muscle,  200 ;    nerves,  deep,  491 ; 
ridge,     23,  61 ;   suture,    30 ;    vein,    403, 
middle,  403 
Temporary  cartilage,  3  ;  teeth,  584,  586 
Temporo-facial  nerve,  482 ;  maxillary  arbi- 

oulation,  145,  vein,  403 
Tendo  AchiULs,  293 ;   palpebrarum  or  oculi, 

191 
Tendon,  central,  or  cordiform  of  diaphragm, 
240 ;   conjoined  of  internal  oblique  and 
transversalis,  695  ;  structure  of  tendon 
185 
Tensor    palati  muscle,  214;   tarsi  muscle, 
192 ;  tympani  muscle,  575  ;  vagineefemoris 
muscle,  278 
Tentorium  cerebelli,  448 
Teres  major  muscle,  250  ;  minor,  249 
Testes,  676  ;  coni  vasculosi  of,  678  ;  cover- 
ings of;,  674,  677  ;  tunica  albuginea,  677, 
vaginalis,  677,  vasoulosa,  677  ;  gubemacu- 
lum  testis,  681 ;  lobules  o^  678  ;  lympha- 
tics o^  436  ;  mode  of  descmt,  680 ;  rete 
testis,  678  ;  size  and  weight  o(  677  ;  struc- 
ture of^  678 ;   tubuli  seminiferi  o(  678 ; 
vas  deferens  of,  679 ;  vaaa  eflferentia  o^ 
678  ;  vasa  recta,  678  ;  vasculum  aberrans 
of,  678 
Theca  vertebralis,  443 
Thalami  optici,  467 

Thigh,  bacK  of  muscles  of,  288  ;  deep  fascia, 
or  fascia  lata,  277 ;  fascia  o(  276;  muscles 
of  front,  276 
Third  nerve,  477 ;  ventricle  of  the  brain, 

468 
Thoracic  acromial  artery,  351 ;  aorta,  363, 
surgical  anatomv  of,  364 ;   artery,  alar, 
352 ;    artery,     long,    352  ;    duct,    426 ; 
gan^  of  sympathetic,  537  ;  nerves,  an- 
terior, 508,  posterior,  or  long^  508  ;  region, 
muscles  of  anterior,  242,  lateral,  246 
Thorax,  General  Description  of,  628  ;  base 
o(  628  ;  bones  of,  68  ;  boundfaries  o^  628  ; 
cutaneous  nerves  of,  lateral,  517  ;  ^^iscise 
of^  242 ;  muscles  of,  236  ;   parts  passing 
through  upper  opening  of,  628 
Thumb,  musctes  o(  264 
Tbymufl  gland,  658  ;  chemical  composition, 
659 ;  lobes  of,  659  ;  lymphatics  o(  438  ; 
structure  o^  659  ;  vessels  and  nerves  of, 
659 
Thyroarytenoid  ligament,  inferior,  645  ;  su- 
perior, 645 
Thyro-arytsonoideus  muscle,  640 
Thyro-epiglottic  ligament,  644 
Thyro-epiglottideus  muscle,  647 
Thyro-hyoid    ligaments,  644  ;    membrane, 
643;  muscle,  206 ;  nerve,  484 


Thyroid  artery,  inferior,  345,  superior,  320, 
surgical  anatomy  of,  320 ;  axis,  345 ; 
branches  of  sympathetic,  535 ;  cartilage, 
641  ;  foramen,  81 ;  ganglion,  635 ;  gland, 

657,  chemical  composition,  658,  isthmus  o^ 

658,  lymphatics  o^  438,  situation  of,  657, 
structure  of,  658,  vessels  and  nerves  of, 
658  ;  veins,  inferior,  414,  middle,  405,  su- 
perior, 405 

Tibia,  116 ;  articulations  of,  120 ;  attach- 
ment of  muscles  to,  120 ;  crest  o^  118  ; 
development  of,  120  ;  fracture  of  shaft  of^ 
305;  spinous  process  of^  117;  tubercle 
of,  117  ;  tuberosities  of^  117 

Tibial  artery,  anterior,  392,  branches  of^ 
303,  pecuUarities  of,  392,  surgical  anatomy 
of,  393  ;  posterior,  395,  branches  of^  396, 
peculiarities  of,  396,  surgical  anatomy  o^ 
396;  lymphatic  glands,  433;  nerve,  an- 
terior, 530,  posterior,  529 ;  recurrent  ar- 
tery, 393 ;  veins,  anterior,  418,  posterior, 
418 

Tibialis  anticus  muscle,  290  ;  posticus 
muscle,  293 

Tibio-fibular  articulations,  superior,  176, 
middle,  177,  inferior,  177  ;  region,  an- 
teri<)r,  muscles  of,  290 

Tongue,  547  ;  arteries  of,  550  ;  fibrous  sep- 
tum of,  550;  follicles  of,  550;  mucous 
glands  o^  550;  mucous  membrane  of, 
547  ;  muscular  fibres  of,  550 ;  muscles  o^ 
209  ;  nerves  of,  550,  papiUse  of,  548 

Tonsillitic  artery,  323 

Tonsils,  592  ;  nerves  of,  592  ;  vessels  of,  692 

Torcular  Herophili,  21,  408 

Trabecul®  of  corpus  cavemosum,  673 ;  of 
spleen,  624 ;  of  testis,  677 

Trachea,  cartilages  o^  650  ;  glands  o^  650  ; 
relations  of,  648  ;  structure  of,  650 ;  sur- 
gical anatomy  of,  650  ;  vessels  and  nerves 
of,  650 

Trachelo-mastoid  muscle,  225 

Tracheotomy,  651,  652 

Tractus  opticus,  476 

Tragicus  muscle,  569 

Tn^us,568 

Transversalis  fascia,  696 ;  muscle,  233,  696 

Transversalis  colli  arterv,  346 ;  muscle,  225 

Transverse  arteries  of  basilar,  344 ;  colon, 
611 ;  facial  arteir,  326,  vein,  403 ;  fissure 
of  brain,  465,  of  liver,  615 ;  ligament  of 
hip,  172,  of  knee,  175,  of  scapula,  160 ; 
meso-colon,  600,  602 ;  process  of  a  verte- 
bra, 5  ;  sinus,  409  ;  suture,  55 

Transversus  auriouke,  569 ;  perinsei  muscle, 
713,  perinaei  (in  female),  714 

Trapezium  bone,  105 

Trapezius  muscle,  218 

Trapezoid  bone,  105 ;  ligament,  158 

Triangle,  inferior  carotid,  330;  of  Hesselbach, 
699  ;  of  neck,  anterior,  330,  posterior,  331, 
surgical  anatomy  o^  330 ;  occipital,  331 ; 
Scarpa's,  384 ;  subclavian,  332  ;  submax- 
illary, 331 ;  superior  carotid,  330 

Triangular  ligament  of  urethra,  695,  715 

Triangularis  stemi  muscle,  237 

Triceps  extensor  cruris,  279 ;  extensor  cubiti, 
252 

Tricuspid  valves,  633 

Trifacial  nerve,  485 
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Vocal  cords,  inferior  or  true,  645,  superior 

or  false,  645 
Voice,  organs  o^  641 
Voluntary  muscles,  185 
Vomer,  50 ;  al»  of^  50 ;  articulation^  of,  50 ; 

development  of^  50 
Vortex  of  heart,  637 
Vulva,  682 


Wharton's  duct,  604 

White  substance  of  brain,  chemical  analysis 

of,  439 
Winslow,  foramen  of,  600 
Wisdom  tooth,  586 
Womb.    See  Utertu, 


Wormian  bones,  39 

Wrisberg,  cartilages  of,  643  ;  nerve  of,  51 

Wrist  joint,  164 


Xiphoid  appendix,  68,  70 


Y'-shaped  centre  of  acetabahim,  82 
Yellow  spot  of  retina,  561 


Zygoma,  27 

Zygomatic  arch,  61  ;  fossse,  62  ;  lympbii 

glands,  428 ;  process,  27 
Zygomaticus  major  muscle,  196,  minor,  19^ 


THE    END. 
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Vktns  or  VkiN;  Descriptive  Anatomy  of,  402 
Of  alsa   nasi,  403 ;  angular,  403 ;  articular 
of  knee,  418  ;  auricular  anterior,  403^ 
posterior,  404;   axillary,  412;   azygos, 
left  lower,  415,  left  upper,  415,  right, 
414 
l>a8iliCy  411 ;  basi-vertebral,  416  ;  of  bone, 
3  ;    brachial,  411 ;  brachio-cephalic  or 
innominate,  412 ;  bronchial,  ^15 ;  buccal, 
403 
cardiac,  423,  anterior,  423,    great,   423, 
posterior,    423;    cava     superior,    414, 
inferior,   420 ;    cephalic,    411 ;     cere- 
bellar,  407;    cerebral,     406;   choroid 
of    brain,  407;    circumflex,  iliac,  419, 
superficial,  417 ;  comites  brachial,  411, 
interosseous,   411,    radial,  411,  ulnar, 
411;     condyloid    posterior,    408;     of 
corpora   cavernosa,    674;     of    corpus 
spongiosum,  674 ;    of  corporis  striati, 
407 ;  cystic,  423 
deep,  or  vense  comites,  400;   dental  in- 
dnferior,  403;  diaphragmatic  or  phrenic, 
4^1  ;  ofdiploS,405;  dorsal  spinal, 4 15, of 
penis,  419;  dorsalis   nasi,  403,  pedis, 
418 
epigastric,  419,  superficial,  417;   of  eye- 

baU,564 
fecial,  402 ;  femoral,  418 ;  frontal,  403 
of  Qalen,  407 ;   gastric,  422 ;   gastro-epi- 

ploic  left,  422 ;  gluteal,  419 
bcemorrhoidal  inferior,  419,  middle,  419, 
superior,  419 ;   of  head,  402 ;  hepatic, 
421 
Uiac,  common,  419,  external,  419,  internal, 
419;   ilio-lumbar,  419;   inferior   cava, 
420;  innominate,  412;  intercostal  su- 
perior, 414 ;   interlobular,  619 ;    inte- 
rosseous of  forearm,  411  ;  intralobidar, 
619 
jugular  anterior,  404 ;  external,  404 ;  ex- 
ternal posterior,  404 ;  internal,  405 
of  kidney,  662 

labial  inferior,  403,  superior,  403 ;  laryn- 
geal, 405;   lateral  sacral,  419;  lingual, 
405 ;  of  liver,  617  ;  longitudinal  inferior, 
408 ;  lumbar,  420,  ascending,  420 
mammary  internal,  414 ;  masseteric,  403  ; 
mastoid,  404 ;  maxillary  internal,  403 ; 
median  cutaneous,  411,  basilic,  411,  ce- 
phalic, 411;    medulli-spinal,  416;  me- 
ningeal 403  ;   meningo-rachidian,  416  ; 
mesenteric  inferior,  421,  superior,  421 
nasal,  403 ;  of  neck,  402 
oblique,  423;  obturator,  419;   occipital, 

404 ;  ophthalmic,  409 ;  ovarian,  421 
palatine  inferior,  403 ;  palmar  deep,  411  ; 
palpebral  inferior,  403,  superior,  403  ; 
pancreatic,  422 ;  pancreatico-duodenal, 
422;  parotid,  403;  peroneal,  418 ;  pha- 
ryngeal, 405  ;    phrenic,  421  ;    plantar 
external,  418,  internal,  418 ;    popliteal, 
418;  portal,  400, 423;  profunda  femoris, 
418 ;  pterygoid  plexus,  403  ;  pudic  ex- 
ternal, 417,  internal,  419 ;  pulmonary, 
400,424 
radial,  411 ;  ranine,  403 ;  renal,  421 
8a<fral,  middle,  420 ;  salvatella,  410 ;  sa- 
phenous  external,  or   short,  418,  in- 
ternal or  long,  417 ;  sciatic,  419  ;  sper- 


Veins  or  Vein  (coiUinued). 

matic,  420  ;  spinal,  415  ;  splenic,  422  ; 
stvlomastoid,  404 ;  subclavian,  412 ;  sub- 
lobular,  619  ;  submaxillary,  403  ;  sub- 
mental, 403  ;  superficial,  400 ;  supra- 
orbital, 403 ;  supra-renal,  421 ;  supra- 
scapular, 404 ;  sural,  418  ;  systemic, 
400 
temporal,  403,  middle,  403;  temporo- 
maxillary,  403  ;  thyroid  inferior,  414, 
middle,  405,  superior,  405 ;  tibial  an- 
terior, 418,  posterior,  418 ;  transverse 
cervical,  404,  facial,  403 
ulnar  anterior,  410,  posterior,  410 ;  um- 
bilical, 639,  640 
vaginal  of  liver,  619  ;  vasa  brevia,  422  ; 
ventricular,  407  ;  vertebral,  412 

Veins,  plexuses  of,  ovarian,  421,  690 ;  pam- 
piniform, 420,  676 ;  pterygoid,  403 ;  sper- 
matic, 420,  676 ;  uterine,  419, 687  ;  vagmal, 
419  ;  vesico-prostatic,  419 

Velum  pendulum  palati,  591  ;  interpositum, 
466,  arteries  ana  veins  of,  467 

Vena  cava,  superior,  414,  inferior,  420 

Vense  comites,  400 ;  Thebesii,  423 ;  minim» 
cordis,  423  ;  vorticosce,  557 

Venter  of  ilium,  78  ;  of  scapula,  86 

Ventricular  veins,  407 

Ventricles  of  brain,  third,  468,  grev  matter 
of,  46S  ;  fourth,  472,  lining  membrane  oi^ 
473;  fifth,  465;  lateral,  463;  of  corpus 
callosum,  461 ;  of  heart,  left,  635,  right, 
openings  in,  632 ;  of  larynx,  646 

Vermiform  process,  of  cerebellum,  superior, 
470,  inferior,  471 

Vertebra  dentata,  7  ;  prominens,  8 

Vertebrae,  cervical,  5  ;  development  of,  11  ; 
dorsal,  8  ;  false,  5, 12  ;  general  characters, 
5  ;  ligaments  of,  138  ;  lumbar,  10  ;  pedi- 
cles of,  5  ;  sacral,  12  ;  structure  o^  10 ; 
true,  5 

Vertebral  aponeurosis,  222  ;  artenr,  343  ; 
colunm,  17 ;  ossification  o^  12 ;  foramen, 
5 ;  ligaments,  138 ;  region,  muscles  of, 
anterior,  215,  lateral,  217;  ribs,  72  ;  vein, 
412 

Vertebro-costal  ribs,  72 

Vertebro-stemal  ribs,  72 

Vertex  of  skull,  55 

Verumontanum,  668 

Vesical  artery,  inferior,  378,  middle,  378, 
superior,  378  ;  plexus  of  nerves,  540 

Vesico-prostatic  plexus  of  veins,  419 

Vesico-uterine  ligaments,  686 

Vesicles  Oraafian,  689 

Vesicula  proetatica,  669 

Vesiculsd  seminales,  form  and  size,  679,  re- 
lations of^  680,  structure  of,  680,  vessels 
and  nerves  of,  680 

Vestibular  artery,  581  ;  nerve,  581 

Vestibule,  of  ear,  576 ;  aqueduct  of,  30 ; 
of  vulva,  683 

Vidian  artery,  329 ;  canal,  35 ;  nerve,  491 

Vieussens,  valve  o^  569 

Villi,  608 

Viscera  abdominal,  position  of  in  regions, 
598  ;  pelvic,  position  of  at  outlet  of  pelvis^ 
716 

Vitreous  humour  of  the  eye,  562 ;  table  of 
the  skull,  3 
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